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So many arc the treatifes extant on the ufe of 
the Sliding-Ruley that I am confcious the 
publication of the following (hccts will need fomc 
I apology : I Ihall therefore obfervc, that among all 
o the books on this fubjcft, which I have hitherto 
ej. perufed, (and thofe are not a few) there is not one, 
^ I know of, which hath done it that jiiftice its utility 
defcrves ; neither of them having given any man- 
ner of rule J whereby the anfwer to any queftion pro- 
pofed to be folved thereby, may be truly and juftly 
afiertained i which I humbjy conceive to be no 
fmall negleft : for though it may be poflible, and 
in fome cafes very eafy, to know the value of the 
anfwer ; neverthelcfs I am certain, that in many 
cafes there will be found fome difficulty in afcer* 
taining the true number ^ or value^ offkcef therein, 

A3 ^ par^ 



/ 



'^ 



Ti PREFACE. 

particularly, when one or more of the faffors con- 
cerned confifts o£ tnort t?«H> one or two integral^ 
or intire fraSional places % and it is further to be 
dbfef ved, that this diffic^jr will ftHl be greater, 
when the line D or E is concerned in the propor- 
tion. 

I have converfed with feveral perfons who are 
cfteemed majiers of the Sliding- Rule^ who I have 
found, could give no other proof of the trufb of 
their folutions of thofe problems they were daily 
concerned with, (viz. why the number of places 
in their anfwers, fhould not be more or fewer 
than what they had hitherto affigned;) than that 
their reafon fuggefted to them, it could not be 
more\ and that therefore they concluded it could 
Bot be f^er. But how latisfeftory this anfwer 
Aiay appear to an ingenious and inquifitive mirid, 
1 leave to the judgment of the reader: and I dare 
fay, if one of thck gentlemen fhould happen to be 
attacked with a profofitiBn wherein fome of the 
data fhould exceed, of fall fhort in number of 
places, thofe he hath ufually met with in pradice, 
his Golden Rule will be found quite infufEcient for 
producing 2ifpeedy or accurate anfwer. 

Another motive to my publifbing the following 
flieets, was the hopes \ had of thereby removing 
that indifference or rather dijlike^ which I have ob-» 
fervcd to have appeared in many artizans to the 
ufe of this moft admirable injirutnenty and which 
miift arrfe, either from their apprehenfions of fome 
gre^t dipculty in the right management thereof^ 
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or of fomc uncertainty or inaccuracy in its pcrfor- 
maaccs; yfihXoh prejudices cznnotj I conceive, fo 
foon or efiedually be removed, as by (hewing, 
thac all the moft common^ ufefulznA necejfaryy as 
well as curious znd .delightful problems j concern- 
ing the calculation of weights, meafures, &c. of 
almoil all kinds, where the anfwer doth not ex- 
ceed three integral places, may be folvcd by the 
inftrument, not only as truly znd jujily (in regard 
to common ufe) but much more eajify and expe- 
ditioufly than by the moft dextrous pen. 
, To fay nothing of the manifcft advantages of 
that injirument which more particularly gave rife 
to the following fheecs, nor of the peculiar man- 
ner which the ufe of the Modern Sliding^Rule in 
general is therein treated of, I (hall here infert a 
tranfcript of part of Mr. Leadhtter's preface to 
his laft edition of the Royal Gauger, which iliiews 
the great importance of the ufe of this moft ad- 
piirable injirument^ in the following words, viz, 

** As fome writers have attempted to perfuade 
•* the public, that tables ready calculated, arc far 
•* more exaft and ready in pradtical gauging than 
** the Sliding' Rule J it may not be here amifs to 
*« obferve, that [{tables happen to be falfe printed, 
** as we frequently find moft tables are, the ofii- 
** cer muft aft at random^ not knowing whether 
** he is right or wrong : whereas by the Sliding- 
" Rulej it is impoffible he fliould ever err ; for 
** the ufe of that injirument being but once well 
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** undcrftood»(*which,by thcdircftions given in 
** the following treatife, it very eafily may) the 
** officer, w'th the greateft difpatcb and certainty 
*♦ may, on all occafions, come to the exaSlnefs of 
^^ the tenth part of an unit^ which is as near as 
is ev^r required in pradticc in the excife\ and 
therefore the author is perfuaded, that thofe 
*^ who have taken ti:e moft pains to decry the 

Y Sliding-RuU^ are truly ignorant of its excellency 
*' and ufe:^ 

Having given my reafons for appearing in 
print, I cannot, without doing great violence to 
i^ufiom^ omit faying fomething of the work itfelf. 

But what I have to advance on this Head, muft 
fall very fliort of the ufual encomiums on the like 
occafion; and ic is this, I am confcious, the work 
itfclf will be found in faults very abundant \ yet as 
it IS folely and purely deligned for the inftruHion and 
uje of the unlearned^ I am not without hopes of its 
meeting with a favourable reception by my candid 
readers. 

What I have to add (hall be addr^fled to thofc 
of ?ny reqderSy whom \ have fo inadvertantly 
denominated unlearned \ bqf for fo rude an appeh 
laticn^ I {hall firft beg pardojOi tho\no other was 
the objed of the allujion th?ta the injirument. 

To thofe of jny readers, then, I ftiall obfervc, 

that in order tp tjicir reaping that benefit from 
their perufal of the following (heets, which the 
author in penning them intended they (faould, it 

^ This parenthe/is is more juftly applicable to the followifl|( 
IVeatiie, than tp Mr. X^eadbetter'u. 
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4irill be ncccffary that they read and apply them 
to ufe, with the fame regularity^ and order^ in 
which they will find them written. 

The f eafon hereof will be found very obvious ; 
becaufe not dnly the chapters themfelves, but alio 
each rule and example in each chapter^ will be fre- 
quently found dependant on fome preceding ruU 
or chapter. 

I fhall now point out the other moft material 
particulars^ which are neceflary to be known, and 
remembered by all who intend to be $nafters of 
this moft ufeful inftrument. 

1. Then, it is neceflary they fhould have a 
right underftanding of the prime and collateral 
radius ; alfo of the futn^ as well as difference^ of 
places in any two or more given numbers: of 
ftmple^ duplicate^ and triplicate proportions \ and to 

obferve, in what fort oimeafure^ weighty dimenjiom^ 
&c. the queftion to be folved is propofed, and the 
^njwer required. 

2. Another eflential req^uijite^ in order to the 
rightly folving any problem by the inftrument, is 
the operator's knowledge of the value^ in number 
of places, of the pvoptr fa£ior^ divifor^ ov gauge* 
fointj with which he is at any time more immc^ 
diately concerned. 

And for this reafon each of the faid agents on 
the inftrument is marked in fuch manner, as that 
the value of each may be readily known at fight, 
whereon the certainty of afcertaining a true an« 
fwer in all cafes entirely depet^ds. 
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. g. It is moreover ncccflary^ that the rcad<tr 
ftiQuld know when the principal agent in any pro- 
pofition be afaSIorj divifor^ ox gauge-point '^ alfo, by 
\vhat particular lines of the inftrument the faid 
propoJUion is to be folvedj that he may not only 
the more readily find the faid agent thereon-, but 
alfo, that he nr^ay the. better and more readily be 
able to afcertain the true value of any anfwer. 
Biit this, and alfo how to find the particular /?^- 
/or, divifor^ &c. required, .op the inftrument in 
^ny.propofition, are fuUy lhewn,in their proper 
places ; I mention them here only, as they arc 
feme o(f the moft neceflary retpiifites to be known 
tod remembered by the optrator. 

I have but one obfervation more to make, and 
that is in regard to. calculations on the inftrument^ 
which, though it may be looked upon as very fri- 
vilous ; yet I am perfuaded the praSitioncr will 
find it of very great ufe. It is this; 

When any number concerned in Siny proportion 
is fuch a^ is not found exadly expreffed by any 
divifion of the Anjirumenty but muft be fuppofed 
to be reprefcDted by fome imaginary point between 
fome.t)vo divijions'y the point reprefenting fuch 
number muft- be eftimatcd by the eye; which may 
be efi^cd:ed moft nearly in the following manner. 

You are not to fuppofe the dijiance between 
any two next divifions to be divided into lo 
equals but into fo rmny unequal pzrtS'y and the 
dijiance of fuch fuppofed lo parts from each 
other, muft'bc imagined to decreafe from the left 

hand 
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htnd toward the rights on the dire^ Hi>es; but 
the contrary on the inverted lines •, in the fattic 
proportion as do the tenths and centifms of the 
fame prime from each other. 

Thus, fuppofe it be required to place the prime 
3 on B, to the intermediate point 695 on A. 

I fay the point or prime 3 on B, muft not be 
placed exaftly againft the middle between the 
two Jaft divifions or tenths^' o£ the prime 6 on Av 
but fomewhat more to the right hand of the faid 
ftiiddle, viz. nearer the prime 7 ; becaufe all the 
intermediates become nearer to each other as they 
proceed from their refpeftive primes towards the 
righty confequencly the difiance of the point which 
reprefents 695, muft be further from that which 
reprefents 690, than it is from that point which 
reprefents 700, viz. the prime 7; and fo on of 
any other. 

I muft here inform my reader^ that the follow- 
ing fheets which relate to the Aiding y?»^j and 
tangents^ were not defigned to have appeared at 
this time; but by the advice and defire of a wor- 
thy friend and ingenious mathematician^ I have 
herewith publifhed them, in hopes thereby, that 
this treatife will become, more acceptable and 
ufeful to the public. 

The method wherein I have treated this fub- 
jc6t is the fame with that of the other lines 5 both 
which, I am perfuaded, will be found to be quite 
»#W, and I hope, fatisfaSlory. 

My 
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My reader, perhaps, may think I have not 
been fo full and expUcite as I ought to have been 
in this part of my treatife^ particularly in that 
which relates to oblique fpheric triangles : but as 
my bujinefs is not to treat more particularly of 
trigonometry^ but of the ufe of the inftrument in 
trigonometrical calculations in general,. I hope 
what I have faid therein will be fufiicient to thit 
purpofe. 

It may not perhaps be difagreeable to fome of 
my readers, if I here Ihcw, how each line is laid 
down on each injirument. 

L For the Lines on the Officers and Artificers 

i 

InfirufHent. 

Draw a right line FG, juft twice the length of 

your intended 

H 

F - ■ ..I I , g 

radius A, B, or C, and divide it into two equrf 
parts in the point H ; fo will the line F, H, ancT 
H, G, be each equal in length to the radius A, B, 
or C ; and the whole line FG, equal to radius D. 

Parallel to FG, and equal thereto, draw three 
lines to reprcfent the radii or lines A, D, and E. 

Divide the line FG, and GH, or fuppofe them 
to be divided each into lo.ooo equal pdxts-, fa 
will the whole line FG be divided into 20.000 
i^ual parts, 

Frpm 
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From the point F, perpendicularly on the lines 
A, D, and £, draw a right line) and the points, 
on each line, whereat the faid perpendicular falls, 
will be the prime point i of each relpcftivc radius^ 
Thus: ' ^ ■ 

i . For radii A, B, and C. 

Seek In Sberwinh Tables of Logarithms for the 
natural ngmber 




2. For radius D. 

Double the above logarithm^ and it will become 

6020, &c.i which point found on FG, and f 2 
9542 /transferred as. above, on thejj 

a 04 1 XlineD^ will point out thereon 1 4 

&c. J t\ic prime -^ . . (.&c, 

3. For r^i/Vi £• 

Divide the laft logarithm by 3, and the quo* 
^ titnt will be 

2180' ^ I which being transferred asf* 

6804. f above on the line E, will give< ^ 

' ^^, \ thereon the prime point - 1 1. . 

II. Of the Lines >/ Sines and Tangents. 

Having, by the above method, laid down j 
radii of the line of numbers A, B, and C, in a 

right 
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right linf, ahd paralkl thereto drawn two right 
Unes to fcpr^fcnt dje lines oi Jims and iangenU* 
Tbea, 

t. Vbrjines. 

< 

Seek in the tables the natural fine of 

Find this point -on- radius A and f i 
i transfer it on the li^ie ofjfnes^j 
i and it will flicw tlicrebn the j 3 




:^ "fi r 1747> &C.1 Find this /w>r/ -on- radius A and f i 
5^2 J 3489 I tranrfer it on the li^ie ofjfnes^J t 



-Sis 



5233 



J /fl/V// 



(Jfcc* 



I 






i* Vqv tan^nts. : ' -. 

Spek in rhc t^ks tbie natural tangent of 

ri745, kz.^ 'yi\i\fhfoint on A, b«ing trans- fl 

J 349-* . rfi»«id tQ the line of tangents] 2 

j^l"^ « j.5^40 I njibossc,. will ihpw thereon j 3 

, If a L*^* J ^ /^**»^ P^"*^ ^ - - " l^*^* 

Jn like Ri^nner ia^ay thp reft of ^He/^/wj aAd 
inti^rmidiatei ioi «aclkJd|ie .be traos&rr/ed. 

III. 0/ the ]Line ^/ verfcd Sines. 

fiavVig l^id dojyn a line 0f numkrs confifting 
of three radii^ which call A, B, and* C, draw a 
right line parallel and equal tlicretq, to reprefcnc 
thelinc of V^Jin^^ and thereon rigiht againft the 
frimt I s>i radius Q place the poir^ or radius go 
degrees; and againft ^ri>»tf 2 of thefamertf^Vj C, 
place a cypher^ to denote the firft point or bigin^ 
ning of jhc iiiie of visrfedjinis. TheOj 
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1. for verfed^aes grcitCT thao the ra£as. 

Seek in -the tables the natunl V. fine of 
So "^ -S -f rSs^s, &C''l and from thii point of fSo 



7= 


t| 


|6«9 


ribtfu B, draw ^ptrptm- 


|70 


f >,. 


6a 


s 

5 


jOOO 


Jirular on the lincV. 


|6o 


I.J ■■• 


SO 


3572 


/«», and it will cat the 




slUc. 


*«•. 


*1 


.to. 


. bid line in the /oix 
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2. For vtTjtd fines lefs than radius. 

Find the cen^kment of the iiXA verfed fine to 
rj(f;«j 10, and thereto preBx the riii/w or prinje 
I, and it will become 
1. 1 73, &c. "J and from this point of radius C, TS© 
1.J420 /draw a rigbt line perpendicularly 1 70 
1.50D0 Son: the line of verftd fines, and it^€a 
1.6427 j.wiU p<Hnt out thereon the^/ar« '^Is^ 
&c. jltifrime, y\z. ,- -/ - L&c, 

In the fame fflenrter may the reft of the pimes 
wid iniermediata be laid down. 

N. B. All thefe lines may be laid down inde- 
pendant (^ the Hnei, A B, and C> by the takles of 
ortiBcial fines, tangents ind V. fines. 

As ic would fwelt this treatife beyond its in- 
tended price, to have introduced ic, as ufual, by 
a prefatory difcourfc on fraSienal arithmetic: 
befides there are fo many hoks extant on that 
fubjefl, which may be had at very reafonable ratcsj 
and few perfens, I prefume, whofe inclination* 
lead them to any knowledge of ;<&» kind, but 
have onror the other of them -, and as I have, in 
• their 
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their proper places, (hewn how to convert any 
vulgar /ration into its equivalent decimal and i 
contra^ I hope I ihall be excufed in not comply-^ 
ing with cuftcm in this particular. 

I cannot in jtlftice to the memory of the wor-' 
thy and ingenious inventor of the lines which 
conftitute thefc mod valuable inftrutHentSj con- 
clude without acquainting my reader, that the 
learned, fnatbenuiHcidn^ 

Mr. EDMUND GUNTER, 
Was born in 15805 bred at Cbrijl-Cburch Oxon; 
fucceeded Edward Brere'xoody profcflbr of aftro- 
.nomy at Gr^Jbam-Collegey in November 161351 
became famous for his tables of artificial ^i/rj and 
tangentSyVf\i\Q\iVitTt printed in latin odtavo 1620; 
and for his elaborate conclufions on the fe^or and 
farefiaf: he"died tn the year 1623^ 

The firft edkion of his works is printed with 
additions by Willifm Lejhourn^ who tells us, what 
flagiarifms have been made upon him. 

For the above anecdote^ I mull own myfelT 
obliged to my late >rorthy and ingenious friend 
William Oldyfii Efq; Norroy King at Arms, 



London^ 



( ^^ ) 






•• " LondoDy'Dec. i6» 1766. 

AT the author's requeft, I have carefully ex- 
amined two Sliding'RuIes, contrived by 
the Reverend Mr/ William Flower'^ the one 
adapted to the ufe of" his Majefty^s 0//^»w and 
pxcifsy (if it fhall fo plcafe the Honourable Com- 
mijfioners) the other to the purpofes of Arii- 
Jicers in general 5 and I think theni far pre- 
feral)le to any Sliding-Rule I have yet feen, for 
the variety J facility^ and accuracy of their ofe- 
rations^ and for their portable fize. I have alfo 
per\ife4 his manufcript containing the conftruSlion 
and ufes of the faid Sliding-Rulesj which I find 
drawn up with gvt^t judgment and per/picuity^ 
fo as to be not only a compleat Key (as it is called) 
to thefe particular Sliding-Rules ; but likcwifc 
jipplicable, in all refpcfts, to any other. 

J. BEVITS. 
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T T AVI y 6r ^icularly examined ?itv hfw 

repc^ Mr. ^^5^«» F^^er'} do gjvc it t3 m|f 

, cj)inipQ^ that tbfy arc w^U fqnfrivtd\ ar^ coi^^ 

fife and ^sltenfiye iq efer^t^pn | of 4 very cpnviN 

nicQt fj^e I and we)| dcferve ;}ie ;^^/;^ of all f^<^ 

AS ire jconcerned in the b^Qne(^ of tauzinr^ 904 

\ *"?#.TWg» /^»:^«« «fdy^i/<&j particularly th$ 

-pQicer? of hi| Mi»jf %*5 Cuppsit, ^(ife^ ^p. tq 

wf?^ tl^^y ^ysipqre pccqljarly adapted tl)9|| 

Xhe /r^i?///i of tjaeir pfe is JUccin3 and fZ^^r, 
. an(} fully explains thp p^e nature and rationale df^ 
tl^efe, and thQ feypral pthcr kind? of $li4wg-Rule4 
iiQw 11) ufe ', fo a; u> leave po atnhiguUj of ^ipi/^i 
in the learner, what t;^/;^^ to affile to the ^nfiver\ 
the fame being here exallly afcemin^d by a »^. 

^oy.1 Academy, Woolwich, j. ^ COWLEY, 

■^ l^ch 10, 1767. ;? ^ "^ T' T 
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TJf^^^^G ham 4e^(i bj^ die S^cveifnd 

il- 4 Hli'.Jiimif'* iq apttiuocliis new invented 
iifdii^-I^llS* ms^lm vidi liit iMiUifi uppn tk« 
fniU^v iB i^itS^ ta his ifi^eiivHtjfE, I iwom* 

pf (hstn kisd I &4«e «iaer ten| both ^r acpirMg 
mi^ ^:^f»dftiim^ iqt gauging^ fiim/wrati$n^ ^. 
thejr f&lifiog at pm ^perMim^ fuch fr$hkm$ m 
f«qi|ir« ^ or WT^ by the €ommtK S|(d'«%« 

* 

manner, that np pecfon» wM b^Ai it wit)i anfv, 
degree <^ attention^ can be an4er the le^ <fi^- 
ful^ with regard IQ their affUcatm. 



I^oytl Acadeiny. ponfmonth, G. WIJCHELLrf 
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BY the defipe of the Rcvcrcnd\Mr. Fl0wer^ I 
have examined two new invented Sliding'- 
Rules of his contrivance; om adapted to the ufc 
of hb Majefty's Officers of Ckftams and Excife^ 
the €tber of Artificers in general : alfo his manu - 
((^'ipc treaiife containing the Jefcripiion and ufes 
thereof: and my opinion is, that, the iaid infirti^ 
piefUs^ are mor^ particular^ well adapted to their 
ifi^f^^td \nfesy than any I have hitherto feen; 
and that the faid treatife is very worthy the atten^ 
tion of all pcrfons concerned in gauging^ or 
tnenfuratim of any-'kind^ it being not only a 
Key to the abovefaid inftruments \ but alfp to all 
tlidirtg^Ridigs now in ufe* 
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* tfeftriptm and Vfe of four different Injtrumenti 
thereon the inverted Lines are peculiarly and re- 
JpeSlivtly adutpHi tntheUfi ^TinDl>cr-moithane|b 
Carpenters £Kd S^^yrnBen* ttipwrights Brick* 
lajivm ^ )^«>era» » fMffiu^ of Superficies^ an4 
Solids at one Qpfmtk>p; wiesreiy the Sime mid 
f rouble ^rtBifipng the ^ewjmt isfa^edf 

D E s p |gi I J? T I P N. 

I. Of the fimber-mer^Mfix ^f^Jtenf^l and Sato^^ 
yers Inftrument t - page 225 
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HI. Of ihq 5r/Vi/tfy^j Inftrument • 227 
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A T A B L E of fuch Symbols or Charaftcrs^ 
as arc made Ufe of in this Trea^tifc, with their 
. Significations. 

+ is the fign of Addition, or more. 

.^ . - . . Subtra6tion, or kfs. 

X - - - - Multiplication, or by, or into. 

^ - - - . - Divifion, or by. 

— - - - . Equality, or is equal to. 

: r - - - - Proportion, pr as, pr ip^ 

::§--- Ditto, or fo is. 



.\ - - - - -. Therefore. 
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THESE Inftruments are accurately made bj^ 
Mr. JOHN BENNtT^ Mathematical 
Inftrumcnt Maker to their Rojfal Highn^is the 
Duke of Gkucejler and Dukt' of Cutnbettjeinii^ i^i 
Crown-court, St. Anne's, Sch^Ijsndon \ where any 
peribn may have any particuly FailqryDivifpr^'OV 
Gauge-p&inty put on any Line- of either In/lrument^ 
by dircfting a Line (PoftpaiO) co the &id Mi> 
Sennet J fpecifying the Number of fuch FaSor^ 
&c. as they ftand regiftercd in xhtltabku' 
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MODERN SLIDING RULE. 



PART 



I. 



Defcription oftbelnfirumentty with their Parts; 
hf the Radtty nviik their Primes and Inter -^ 
tnediatesi and their Eftiniationy Numeration^ 
&c. together with I'ables of \()\ fixed Fac^ 
torsy Diviforsy and Gauge Points: With 
the Ufe of the Line A in gauging and mea-- 
faring Areas and Superficies. 

C H A P. I. 

T>efcription of the Inftrutnents^ with their Parts. 

S £ C T. I. Of the Officer's Infirument. 

THIS inftrument confifteth of eight parts, 
tjiz. a nine-inch rule and fcven Aiding 
rods. It may be made of 1 2 if required. 

Of the. Rule. 

i. On the lower edge of the foreGde^ viz. ofie of 
the broader planes of the rule, is put one radius of 

B Guntcr'a 






2 A Key « the Part i.- 

Gunter's double line of numbers, called and 
marked, the line or radius A, and is numbered with 
the primes i, 2, 3, 4, &c. up to 10, as ufual. 

2. On the upper tdi^eof the fame fide or plane, 
is put a line without primes, having on it feveral 
divifors properiy ptaceci gnd chaF«6terad. Tliii 
I call the line or radius upper A. 

3. On the upper edge of the oppofitc plane to 
this, viz. tke badcfide of the inftrunldnt, is put 
the fingle line or radius D, in a broken and 
doubled maiiAer, as ufual* 

4. On each edge, or narrower plane of tlie 
inftrument u put a line of fegments for uUaging 
of caiks : that for cafks tying is marked SL, that 
for cafks ftandihg, SS, 

Of the SkJcs. 

s. Abutting ftgainft upp^r A is a Side, on wbofe 
lower edge are put parts of two radii of Gunter's 
double line of numbers 1 but in an inverted or- 
der : that on the right-hand is called and inarked 
the radius I ; that on the left I a v on its upper 
edge are feveral divifors properly placed md cha** 
raftered. 

2. Or the back fide of tbie inftrument m^er 
the line D» are two (Udes^ each about half ifhe 
length of the inftrument, and are parts of th^ 
abovefaid inverted line I, either of which is to 
be ufed with its correipondeht part I, or I 2 afore- 
faid ; on their upper edges arc alfo put ^feveral 
divifors. 

Thcfe 



Chap. I. Mopinfr ^Lfbitrd-RtrtB; 3 

Thcfe lines are to be ufed mtk A, B and C, ia 
iuperficial and fotid meaAirement^ as will be 
taught below. 

3. On one fide of two of the other Aides are 

put two radii of numbers» called and marked B 
jand Cf each like unto A; and are both together 
to be ufed therewith^ in fuperficial meafure^ with 
the line I as aboveiaid ; and with D in fuperficial 
and iplid nieadire^ alio in proportions of Uk^ 
lU'eas and faperficies. 

4. On the backfides of thefe Aides is put the 
triple line E, in a broken and doubled manner. 
It is to be ufed with the line t) in the meafuring 
the five Pktonicks or regular bodies, and in 
Ending the weights of the faid bodies in diver& 
metals, woods and itone ^ alfo in the proportion 
of like folids. 

5* The other two Aides are the fame with the 
flides B and Q and are to be ufed together with 
the lines of fegments in ullaging of caAcs. 

SECT. n. Of the Artificer's Injirumnt. 

The lines here are exa&ly the fame with the 
«bow, excepting only the lines of fegmentsi in« 
ftead whetcof may be put line9 cf fines and tan^ 
gents, or fome ufeful tables. 
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4 A Key to the Part \l 

SECT. IIL Of the Radius, with Us Primes and 

Intermediates. *-' 

Of the Radius. 

A radius is that part or portion of any line, 
which is intercepted between the prime or figure 
1 inclufive, and the next prime i above it, ex- 
clufive : viz. the next i towards the left hand on 
the inverted lipe ; but towards the right on all 
others. That is, the prime i is the firft point of 
every radius. 

Of tie Primes and Intermediates. 

Primes are the figures i, 2, 3, 4, &c. up to 9, 
which are on each radius of the inftruments. 
They are fo called, becaufe they reprefent the firft 
figure of every number. 

Intermediates are the ftrokes of divifion which 
are between every two primes, and do reprefent 
the fecond and third figures, &c. in every num- 
ber. They are of two forts, viz. greater and left. 

I. The greater intermediates are ufually called 
tenths, whereof there are 9 between each two 
primes : one or other of which doth always repre- 
fent the fecond figure in any number, if it be not 
a cypher. 

Thus : 

Ifthefi, Tit will f firft, 1 tenth 

fecond] 2, /be ex- j fecond, /of its 

fig^r^ J 3» I'prcfledl third, f proper 

be C4> &c. J by the (.fourth, &c. ) prime. 

2. The 
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Chap« I. Modern Sliding-Rvle. 5 

2^ The Icfs intermediates areufually called cen- 

tifms ; whereof there are always 9 fuppofed to be 

between each two tenths 5 one or other whereof 

doth always reprefent the third figure in any 

number, if it be not a cypher. 

Thus, 
If ther I, 1 it will 'j- firft, ") centifm 

third/ 1 2, rbe ex- I fccond, /of its 
figure 1 5, fpreflcdl third, Tproper 

be C4» &c. 3 by the ^fourth, &c. J tenth, 

iV. B. If the fecond figure be a cypher, the 
third figure will be reprefcnted by one or other 
of the cehtifms between its proper prime and firft 
tenth. 

N. A. All the centifms are not put on between 
each two tenths, the diftance of nioft of them not 
admitting thereof: but it is to be obferved, 

1. That between the primes i and 2 of the line 
D, they are put on ; fo that the pojnt reprefcnting 
the third figure of any number, whofe prime is 
I, may be exaftly found thereon. 

2. Between the primes 2 and 3 of the fame 
line D, a!fb between the primes i and 2 of the 
reft of the lines of numbers, there are but four di- 
vifions between each 2 tenths, every divifion rp- 
prefenting two centifms. 

Hence, 




Note. If the third figure be i, 3, 5, 7, or 9, its 
jpoint will be found between fome two or other 
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of tfai above points. BetwMfi wkkb tw« will 
e^Slf be difcovered. 

^. Between each a tenths of the reft of tfas 
primes on D, and aUb of the reft of the prittlM 
of all the other lines up to the pfxms 5, there i$ 
but one diviQon^ which divKion reprefents 5 cen^ 
tifim, viz. 5 in the third place of any tfuaiben 

If the third figure be greater or lefs than 5, its 
point muft be eftimated by the eye. 

4« Between each 2 tenths (^ the reft of the 
primes, vijj, fran> 5 upwards, there are no cen* 
tifms : fo that the point reprefcnting the third fi- 
gure in any number whofe prime is 5 or greater, 
tnuil be eftimated by the eye, by fuppofing ty 4^ 
or 9 divifions between each z tenth^^ 

N. B. If you fuppofe 9 divifions or ftrokes be- 
tween each two ccntifms of the prime i, on the 
line D9 fuch diyifions are called Millenifms, and 
will rep^fent the fourth figure in any number 
whofe prime is i, if it be not a cypher. Hcnce^ 

if the iecond and third figures in any number 
be cyphers,, its point will be found betweni %hp 
piiqae I, and the fi;fl Milknifm. 

S E C T, IV. l^Jimation of Prm^f wd Merm^ 

The primes and inte^nlediates are all arbitraryi^ 
^nd may reprefent units, tei^is, hundreds, or thou^ 
fands of units, ^c. or thqy tttay reprefew a tenth, 
hundredth^ thoufaindEh^ or ten thoufandth part 

ef unity J or of any thiog. 

Thus, 
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Thus^ the prime 5, oa. aiijr cidiiis^ meq^ repre* 
^i^ 6^ 5^ 5)^> OE f|0OO| flee or ic may reprc* 
fent .5, .05, .005, or .0005, &c 

AUb, th( 3i^ temb of the prime 3^ may re* 
jprcfent 3.i» jif 310,, or 3^00, §rc. or .31, .oji» 
»OD^i, or .000311 &c. 

Again, the eentifm or diirifion between the 
HMxmd and third temfa of the prime 3, may 
reprcfcnt 3.25, 32.5, 325, or 3250, &c. or .325* 
•0325, .00325, or .000325, 85c. 

Sq the fecond ctntilbd, between the 5th an4 
and 6th tentb 9f (h^ prime. 2 oa th^ line D» may 
reprefent 2.54, 25.4, 254. or 2540, &c. or .254^ 
»0254, .00254^ or ,000254, &c. 

And the fecond centifm of the prime i of the 
line D, viz. the fecond divifion or ftroke between 
prime i andthefirft tenth, may reprcfcnt 1.02, 
Y0.2, 102, or 1020, ^c. or .102, .oio^fc, ^QOioz$ 
or-.ooOio2t &c. 

Henc^ 

Obfervc, all integral or whole numbers hav* 
log never fo many cyphers annexed to but one 
and the fame lignificant figure -, alfo all fraftions 
having never io many cyphers prefixed to the 
lame fignificant figure^ arf reprefented at the 
(ame point ; 

Thus/^ 7.^ alfo J-.7 -^ are all reprefented at 
the \ 70. 1 the J .07 f the fame point, viz. 
inte- I 700. f frac- 1 .007 fthe prime 7, on any 
gers v7opo.'^tions '-.0007 J radius, 

B 4 «. Ob- 
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2. Obfcrve alfo, all numbers confifUng o£ the 
fame or like figures, are fpuad at one and the 

fame point. 

l.895-:jand f.1895 -^onD, 

895 I are all 

895 freprc- 

1 895. J tions '^ .000 1 895 J fentcd 

at jhe {^tt\p pqint AQ, pf thp pfijccf's inftrumcntt,. 

Alfo, 

The inte- p ^•354') ^^^ /•.1354 ^j on D of 
graland \ 13.54" I the ^01354 I the ar- 
mixed j 135.4 ffrac- | .001354 ftificer^s 
pumbers, L 1354. J tions ^.0001354 J inftru-* 

mcnt are all reprcfented at the point Qd; , 



Thus, the 
integral and 
mixed num- 
bers, 



j.895-%and r.1895 

I §.95 Ithe 3 -0189- 

189.5 l"frac- I •ooi8j 

80/;. J tions ^.000 1 
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0/ the Imaginary and Collateral Radii. 
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LACE the Aides B at the left hand, and 
C at the right, between the lines A and 
I, or inverted line, fo that the intermediate 95 on 
B, may join the intermediate 95 on C; then will 
the two Aides B and C become pne continued 
line, having on them two like and ecjual radii to 
the radius A. 

2. Move the Aide? together, tijl the prime i at 
thp beginning or left h^nd of B, ftands right 
againft the prjme } at the beginning pf left hanc^ 
of A : then will each prime and intermediate 01 

A, 
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A^ ftand right againft its like prime pr interme- 
diate on B. 

, That is, the prime 2 on A will ftand againft the 
prime 2 on B *, and the prime 3 on A, againft the 
prime 3 on B : fo the intermediate 25 on A will 
iland againft the intermediate 25 on B, &c. 

Now, thefe two radii (A and B) thus ftanding 
3a a collateral polition to each other^ may be 
termed collateral radii or collaterals ; and fo the 
primes gnd intermediates thereon may be calle4 
^collateral primes and intermediates. 
• 3, Now you are to imagine another like and 
equal radius to A> B, or C, running upwards to 
the right hand from A, and abutting againft the 
radius C, as A doth againft B ; e^ch prime and 
intermediate of the one ftanding right againft its 
Hke prime and intermediate of the other, which 
I therefore call the collateral radius of C. 

And thus may you conceive as many like and 
equal radii as you pleafe, running from the radius 
A towards the right, with an equal number of 
like and equal rstdii proceeding in a direft line 
the fanje way from the radius B; each prime and 
intermediate of the former, at the fame time 
^anding right againft its like on the latter. 

N. B. This pofition of th^ Aides I call the 
4ired pofition of B. 

4. Move the Aides together to the left, till the 
priine I on C ftands right againft the prime i on 
^ I thei} will each prime ^d intermediate of the 

- PflP 
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one radius,,, ftand r^t agdnfi; ltd IttL^poJOde znA 
intermediate of the other. 

In this pofitrofi yov iB^y imagine 4 like and 
equal radius alio to A» B, Or C, running dowa 
from A tQ the left, a#4 abi^tting againft its coU 
lateral B; the prim^ and. iatermediates thereof 
fianding right agaAoft iheir like on B* 

And thus may you imaging an infioice nijnri* 
ber of radii afcending and delcending irom tho 
radius A, and abutting againfl; ao infkiiie num- 
ber of like radiit the prim^ and ioteroiedk^c^. ol 
the on.e> (landing rigbx againft th^ir like primes 
and intermediates of the other, on their refpediiva 
collateral radii. 

iVl B. This pofitiDQ of the Hides I call the di* 
refi: pofition of C. 

N. A. The like is to be obfcrved with rcfpeft to 
the inverted lines^ 

All other politjons of the Aides %re <;alfc4 vb* 
lique. 
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C H A F. III. 

Of tht Motitm^ Appropriation^ and ^ranjktion of 
Primes and IntermdiateSy wifb tU Determina^ 
tian of the Radii, 

SECT. I. Cy tbi Motion of Primes and Inters 

mediates. 

%. T^I^ACE 6 di?ed| tbenfrom vrHt hMhUficn 

MT fadd, as each prime and siueHmdwco on 
A ftaads agaiiift its Hkc on B^ fo doch each ^kne 
and uitermediate on every Aippofed ra4H>$ \wh 
above and below A^ ftand againft i^ Ijk^ eft kt 
refpedtive imoginarj collateral radius. 

2. Move the Qide9 together to the left, lUl ^ 
on B ftands right agaioft i 00 A : now^ every ra- 
dius both above and below Q^ being fuppofed to 
be equally moved the fame way, it h obvious^ 
that the pofition of the primes and intermediates 
on every radius both above and below A, is the 
Very fame in n^ard to tb^ir refpeflive coQaterals, 
gs thofe on A ar^ to thofe on its collateral B* 

That is, the prime a, on eacn radius, both 
albove and bebw A, doth now ftand againft the 
prime 6 of its eoHatcral, as the prime 2 on A doth 
jigunft the prime 6 of its collateral B. 

And at the fame time it is obvious, that tha 
pritne 5 on each fuppofed radius above and below 
^jf OiVitt now be imagined to i^and againft the 

4 int^r-. 
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intermediate 1 5 on the next radius above its col- 
lateral ; as the prime 5 on A doth againft 1 5 on 
C, the next radius above its collateral B. 

Hence it follows, that all the primes and inter- 
mediates above the prime 3 on C, and alfo on 
every radius above C, are reprefented by the like 
primes and intermediates on B ; and that all the 
' primes and intermediates below the prime 3 on 
B, and on every radiys below B, are reprefented 
by their like primes and intermediates on C. 

Hence alfo it follows, that in every oblique 
pofition df the Aides B, C, all thofe primes and 
intermediates of the radius C, which ftand above 
the radius A, are reprefented by the like primes 
and intermediates op the radius B ; and all thofe 
of the radius B, which ftand below the radius 
A, are reprefented by the like primes and inter? 
mediates on the radius C, and confequently, that 
every fuppofcd radius both above and below the 

radii A, B, and C^ are reprefented by A, B, and 

■C. • ■ .. ■ 

SEC T. IT. Of the Appropriation of Prims and 
intermediates^ and Determination of the Radii ^ 

The primes and intermediates on every radius 
9jre, as hath been obferved, all arbitrary, and may 
fignify or reprefcntany numbers atpleafure': biit 
ft is to be obferved, that as foon asyou have appro- 
priated any prime or intermediate, on any radius, 
IP pxprc;fs or reprefcnt any nuniber thpn alj thp 

primes^ 
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primes, and confequently their ititermediates on 
that radius are faid to be appropriated ; and do 
then rcprefent numbers conlifting of an equal 
number of pkces with that number to which 
fuch prime or intermediate was firfl: appropri- 
ated. 

JV. B. The primes and intermediates on each 
radius do naturally rcprefent numbers, confifting 
of one place mof-e than thofe on the next radius 
below it, or to the left. 

Hence, as loon as any prime or intermediate, 
on any radius is appropriated, all the primes and 
intermediates on every radius both above and 
below it, are alfo appropriated ; and the radii faid 
to be determined, becaufe we then know what 
particular number each prime and intermediate 
on every radius doth rcprefent. 

Example. Let the prime 3 on B rcprefent 3 
units ; then is the radius B faid to be appropri- 
ated to numbers confifting of one integral place ; 
and confequently all the fuppofed radii both above 
and below are now faid to be determined. 
- For now the primes i» 2, 3, 49 &c. onB, 
do rcprefent i, 2, 3, 4, &c. units, and the like 
primes on C, do rcprefent 10, «o, 30, 40, &c. 
and on the next radius above C, they rcprefent 
100,^200,300,400, &c. 

At the fame time, the primes 1 , 2, 3, 4, &c. 
on the fuppofed radius next below B, do rcprefent 
,1, .2, .3, .4, fcCt tenths of an units ^nd on the 

fecond 
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fttand fiiivm beloiir B, 'they repnefdM .oi, ^6% 
•f^9 *049 &c« or 1. <2. .^. 4. iou }i\mivtM^ of m 

t0 b^ £>u9d> U iroi9 tbi( n^iKls iirft a^r^i^ 
ated. 

i2Vr. ^ THe iame iis to be unde^ftood n^tb re« 
^4t to the m4ivi» A> aad the radii ^^pth «bov« 
juvj below it. 

Example. Let the prime 5 oa A reprefeat 50 j 
then will the prime 6, 7, S^ 9> &c- reprefcnt 60, 
yOf 80, 9P, ^c. The like primes on the fup- 
po&d radius nfsxx, above A, will now reprefent 
(Sop) 70Q9 SpOi 900, &:c. and on the next radius 
above that they wiU represent 70QO, £oo»« 9000^ 
Sac. 

At the fame time the like primes on the fup* 
pofed radius beJow At will reppefant 6, 7, 8, 9, 
&:<:* units, ^nd thofe on the recx)nd radius belonfr 
will reprefent ,6, .7^ .S, ,9, &c. tenths and ib 

0P» 

Again, let the iutermcdiate 2^5 on C reprefcnt 
ai.5 $ then will the fame intermediate on the fup- 
pofed radius above C, reprefent 245.; and on the 
Second radius above C, the fame intermediate 
iK^ill reprefent 2450* 

At the fame time the faid intermediate 245 on 
B, doth rq)refent 2.45 \ on the fuppofed radius 
Xit^t below B .245, and on the fuppofed radius 
^ext below that, the faid imcrmediate will repre- 
fent .0245, and fo on. 

The 
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The &tne is «o be uddedlood of anjr other 
^^ifttie ttr iimtfmediate. 

Sfi'CT. III. Of the ^anjlatioris tf Primes and 

intermediates. 

■ « 

Under fhifi artidel mean to ftiew^ how tny 

number fuf)pofed to foe reprefeiicod on any ima« 

gioarjr radius^ may be transferred to one or odier 

of die radii A, 6, or C. 
I. Place the n^dhs^ B direS:, and lee it vcprdtM 

iHimbeFs canflfting of two integral places, and 

anil kt the radiw A reprdtent numbers of one 

intrgral place. 

Now from what hath been faid in the foregoing 
chapters, it is evident, that each radius above and 
below A doth reprefeht numbers confifting of 
one {>lace lefs than its refpe<5live collateral. 

a. Suppofe the radius A to reprefent numbers 
confifting of two integral places, and let the ra« 
dius B reprdent f ra£lions of the firft order, vis. 
tenths, that is a. places lefs. 

It is evident, in this cafe, that the primes and 

intermediates on each radius above and below 
A, do reprefent numbers confifting of two places 
more than the primes and intermediates, on their 
refpeftive collaterals. 

Again, place the prime 2 on A to the inter- 
mediate 25 on B, and fuppofe the former to re- 
prefent the number 2* viz. 2 units, and the latter 
25. units. 

Then 
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Then the radius A being determined to ripte- 
fcnt numbers confifting of one integral pkcei 
only, and the radius B of two, it is evident the 
prime 4 or A, doth reprcfcnt the nuniber 4. and 
doth ftand againft the prime 5 on B> which now 
naturally reprefents 50. Now, if I fuppofe the 
prime 4 or A to become 40, viz. one plae6 nidre 
than the faid prime doth reially repreferit, it ntuft 
be fuppofed to be found on the radius next above 
A, and confequcntly the prime 5, againft whidr 
it ftands, muft alfo be fuppofed to* be on C its col- 
lateral, which doth reprcfcnt oifte place more thart 
the radius B, and which therefore doth n6w re- 
prefent 500, viz. one place more than 40, as 25^ 
is one place more than 2. 

COROLLARY. 

Hence it follows^ that the number of places in airf 
number^ reprcfented by any prime or intermediate on 
any imaginary radius above or below A^ bears the 
fame proportion to the number of places in any num- 
ber reprefented by any prime or intermediate on its 
collateral^ as the number of places in any number re^ 
prefented on Ay doth to the number of places repre* 
fented by its collateral B, 
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-Of tbe'Httttre atd Ufe cf tbt Cailtiteral Radius. 

- ' . -' ... 

SECT. I. Of the Natun />/ fbe CoUattrsl RadiM. 

I HAVE already: given a general dcfcriptioii 
of the collateral radius, but as it is abfo- 
lucely neceflary in every: calculation by the in- 
ftrumenpSftp have a right and juft underftanding 
thereof, I (hall here (hew what is more particu- 
larly meant thereby. 

Firft then, it is to be obferved^ that in every 
operation by the inftrumcnts, three numbers arc 
always fuppofcd to be given, and a fourth re- 
quired. 

Now the firft of any three given numbers may 
b€^ called the prime number ; and that radius 
whereon it is taken, may be called the prime ja- 
dius. 

2. One of the other two numbers, no matter 
which, muft always be placed right againft the 
prime number, and when thus placed, is called 
thefecond or collateral number j and that radius 
whereon this fccond number is taken, is called 
the collateral radius, or the collateral. 

SECT. II. Vfe of the Collateral Radius. 

N. B. On the right underftanding of this radius 
in a great meafurc depends the whole myftery 

C of 
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of calculation by the inftrument; for by the line 
A, and alfo I, the fourth numberhath 3 varieties^ 
by the line D it hath 5, and by the line E 7. 

Thus by the line A, it may either £S11 on the 
collateral, or the next radius above the collateral, 
or on the next below it. , 

I. Place 2 on B, to i on A, and let B be col* 
lateral. Now, zf the third number be reprefented 
by any prime or intermediate between the prime 
1 inclulive, and the prime 5 exclufive on A, then 
the fourth number will be found on B the colla- 
teraly and fo the anfwer is faid to fall on the cot- 
lateral. 

But if the third number be reprefentcd by the 
prime 5, or any other prime or intermediate above 
5 on A, then the fourth number will be found 
on C, and the anfwer will therefore be faid to fall 
above the coUateraL 

z. Place 4 on C to 10 on A, and let C be the 
collateral -, now, if the third number be repre- 
fentcd by the intermediate 25, or any prime or 
intermediate above it on A, then will the fourth 
number be found on C the collateral^ and the 
anfwer be faid :o fall thereon. 
t But if the third number be reprefented by the 
prime i or 2, or by arty intermediate below the 
intermediate 25 on A, then will the fourth numr 
ber be found on B, and the anfwer faid to fall oS 
helow the collateral. 



Hence 
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Hence obfervc, 
i. If 1 r ( ^ collateral^ the anfwer will fall therc^ 

2. If the firit or prime number be taken on B 
dr C, then A mult be the collateral 

And if B be prime, then, becaufe the firft and 
third numbers muft always be taken on one and 
the lame radius^ the anlwer will fall on the eol« 
lateral, or oShetow it. 

Thusj place 4 on B to t on A, and let B be 
firindie rsidivis^ thtn if the third AUihber be repre* 
fcnted by any prime or intermediate ab6ve the 
prime 4 on B, the anfwer is faid to fall on the 
collateral Ai 

But if the t^ird nt^mbe^ be reprcfen'ted by any 
prime or intermediate . below the prime 4> the 
anfwer doth fall off Mm the coUateraL 

From what hath betn (aid ^ it is evident, that 
if C be prime radius^ the aiifwer muft fall on the 
collateral, or off above it. See chap. IIL fed. i« 
, ^N.B. The varieties of D and E wiB be Ihewtt 
in their proper places. 
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0/* ibe Difpojition of Prifm firid^ TnielMmdfaier en 
the lines A^ By, and C, wit^ the Manner of viork^ 
ing offmple Pri^ortians tb^e^^ i^u . 



SE C T. I. ' Of the DiJ^^Jflion of Primes and In^ 
termediates on the Lanes yf. By aniC. 

ft 

THE primes ^md iittcrmcdiates on thdlf Rnes 
jtfe dHpofed in fuch z manner, as that, if 
you pkee the firft of any three given numbers on 
any radiHs, -right agairtft- the- fcconrf, on an jr other 
radius; then againft the third nuniber on the 
prime or firft radius, you' will have a fourth geo- 
xnetrtca} pmporrional to the fak! thnet given 
numbers : tMc is a nutnber which- (haTt b^r the 
liiuxie proportion to die third' numbed, ^ the fe- 
cond doth CQi the firft. Hence, 

sect; H. Of the Manner of ivotHng Propor- 
tions by the Unes A^ ByC. 

Rule. 

Set the firft of the three given numbers, on any 
radius, againft the fecond on fome other radius ; 
then againft the third number on the prime ra-* 
dius, you will have the fourth proportional to 

the faid given numbers. 

Thus, 
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Thqs^ fet 2, on A to 3 on B^ then againft 4 
on A, is 6 on B, the fourth proportional to 2. 3. 
and 4. 

Or, if you ftt 2 on C to 3 on A % ikustt ftgatnft 
4 on C is 6 on A, the Ftnarth ^opo^tional. 

JLemroa i. 

In every four gi^fmetricai fircpcrtieml dirtily the 
preduB ar reSufigk made >of the 4wpwem$ pt mdJie 
numk^Sf, ^11 ie eqiifd to the prodi^ erj^Hafigh 
made of ihe two- e»irmfh Thus in the itboVe ex- 
ample. 

Set ,2 on A to 4 on B ; the© jigainft 3 on A i« 
$ on B9 as in the firft extinplie.. And 

Set 2 on C t04on A; ^cn ag^nft ^ k^ C is 
$ on A, as in the focjcnid iswrnple^i . 

Thus jdharaftered. 
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Hence obfcrve. 


either of the two means 


may 


be made the fecond term in any proportion. 
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SECT. III. Of finding the Numter of Places itt 

in the Fourth Proportional. 

Becauiii the firft and third numbers in ever^ 
proportion is fuppofed to be taken on the fame 
radius, it is evident, that if the firft and third 
pumbers in any proportion conlift of equal places^ 
and the anfwiBF fi^Us oh the collateral, the fourth 
proportional will confifl: of equal places with the 
feicpnd number. (See chap. Ill, fed. 2.) Hence, 

If the firft and third numbers in any propor- 
Ibon are unequal, then. 

As many places as the third hath more or lefs 

. ... 

than the firft, fo many places will the fotjrth h^ve 
more or lefs than the fecond, if it falh on the cri- 
^eral, (by corol. chap. III. fedt. 3.) 

Or, as many places as the fepond number hath 
more or lefs than the firft, fp many places wil| 
the fourth have more or lefs than f he third, if if 
falls on the collateral. (See lemma, chap. V.) 

N. B. If the anfwer falls abov^ the collateral, 
it will have one place more; if below, one place 
left, in all cafes, than if it falls on it. (See K ^, 
chap. IIL fed. 2.) 

Xemcxa 2. 

^sn three numbers are in geotnftrical proportion^ 
the fquare of the mean pr middle number^ will be 
pqual to the produSt or reSidn^te made of the two 
extremes. Hence, 

To find the third geometrical proportional di- 
feft to apy two given nuipbers. 
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Rule. 

Set the firft number oh any radius to the ie- 
cond on any other radius; then againft thefe- 
.cond on the prime radius, is the third proportional. 

Thus, fet 2 on A to 4 on ^ ; thipn a^inft 4 on 
A, is 6 on B and G^ 



CHAP. VI, 

Of the J^anner of performing Multiplication^ D/- 
yifiony and the Rule of Three DireSI^ l/y the Lines 
jj^ B% C» 

OBSEJtVE, From Ae nature of the iJnes. 
th(? product of every multiplication, the 
quotient of every divifiofl, and the anfwer in the 
rule of three, mufl: be each a fourth geometri«d 
proportional dircft to fome three given numbers. 

Hence, L For MultiplicatkHt. 

If unity, or i., be made the firfl: term in tho 
proportion, and the given factors the two means, 
the- fourth proportional will be the product of the 
faid two favors. (See lemma i. chap. V.) 
. Thus, let the given £ii£tors be 8 and 6. 

I 8. 6. 48. the 4th prop. 
JhcnitwillbeA : B :: A : C. 
Extremes. Means, 
JJpw, i*X48.=:8.x6.=48 tHe pi0i^iJi3:, 

C 4 Scc^jnd, 



II. For Divifion. 

If the g'^ven xiivifor^bc made the firfl; term in 
the ptx>porcion, ^^d unity and the divifor the; two 
meansythe fourth prpportional will be the quor* 
tient of fuch di^rifion. ;^j[Se^ lemma as nbove.) 
Thus, let 6 be the divifor and 48 the dividend. 
6. I. 48. 8. the 4th prop. 
Then it will be B : A :: C : A natural 
Extremes. Meam^ j 

6x8=i-'X48i:48. and 48r^6=8. 

in. For the Rqle of if hrce Direft. 

« ■ 

If the divifor be made the lirft term in the pro- 
portion, and the other two numbers the - two 
means,,, the fourth prppprtfonfil will lif ^ ftsr 
fwcr. /See as above.) 

Thus, let the divifor be 4 and the other numrr 
bcrs 6 and 8, 

4 6 8 12 the 4th propor. 
Then A : B :: A : C, 
Extremes. MeoMs. 

4X 12=6x8=48. apd6x8'f-4£:i;i,2 Anf. 

S E C T. II. Of finding the Numhfr ^f Pluf^s in 
the Produa oj ai^ i^^ F^ifhrs. . 

From what h^th been faid (chap. V. fed. 3.) it 
appears, that if the third number in any propor-^ 
tion confifteth of one integral place, and the an- 
fwer falls on the collateral, it will cpnfift of equal 
places with the fecond number. 

But 



Chap. VI. MopER]^ .SLil>j|Ne Rule. %^ 

Buz k is evident in this, cafe^ that j^ ft* 
cond number confifleth of one place lefs th^ tbo 
iuqn of th9 pamb^r,of places -in the iecood jyid 
third numbers in the prpporcions tIz* the two 

Hence, if the anfwer falls on. the collateral^ k 
will confift of one place Icfs than the fum of the 
number of places in the two faifbors. ^See cofol. 
chap. HI; fed. 3.) if it falls above, it will have 
lequal places theiiewith. (See N. 6. chap. III. fed. 
?0 i ^--^ \^ --!..!: ' . ' r, 

£;^M!|»/rf. Given the fa£fc<M« 3.4 find 25. what 
is their produ^. 

-^r. 3,4 S'^. 85. anfwiefr. 
• A'* : 'B ::• A i H 
' Anff!^ fallsi ^n the coUat^l ; tJiereforejtiwdi 
pne place lefs than the fum of the number bf 
^aces in 'boHi'fflifltor*. r • • ..:....' 

I. 25. 5.4: •' -.85, - . 

A : B :: A : B 

Exani^.'Z. What is thepr6du£i of 4.8 by 25.? 
I 4.8 2^5; 120. anfwer. ' 
A : B : : A • : C 
The a4>(wer falls above ^^e'Co^lacerali-thencf it 
hath as many places as are in.both fadors,. 

: Or thus ^ftjtu^al* 

.A. 2 . K II A ' • • C/ 

Hence Qbfervc, if either of the given fadlors 
confiftcth of one place of integers, make that 

the 
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a 

the third number In tKe proportion, and the ao--^ 
fwer will he natuml; 

ft 

Obfervc dfo, if either of the faftors he a frae-« 
fion of the firft order, then 

Let I p. on A reprefent unity ; then win the 
{)rodu£k be found naturaL 

Exaix^. 1. What is the produft of j 6 by .75? 
i.o 36' .75 27. anfwer. 
A : C :; A i C 

Examp. 2. What is the produdl of 36 by .25 ? - 

1.0 36 ^ ,25 9. ^nfwci;. 

A : C :: A : B 

NH^i If the fraftiop be of any other order, then 

As many cyphc^rs as are prefixed thereto; fo 

siany places will the anlwi^r haye lefs thao P9tu- 

Thus, if the fraAion in the filit ^qcajtqple had 
|>een .075, and in theikcond XK>25, the anfwers 
would have been 2.7. j^fld .09, 

S E C T. III. Of finding theNumhfr of Plac^ in 
$be ^otient artfing from tke dividing of om 
Number by another. 

From what hath been faid in the former feftion, 
it appears, that 

If unity be mad^ the fecond number in the 
proportion, and the divifor and dividend confifls 
of equal places, if- the ailfwer falls on the coUa- 
]6eral it will ^onfift of ^ne integral place, viz. one 

' place 
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place more dian the difference of places in the 
idivifor and dividend : alfo. 

If the dividend, be tAzjA^ the fecond ntimber 
in the propprti^n, and doth iconGft of equal 
places witK the divifor^^ if the anfwer falls on the 
collaterals it will qonfift of equal places. with the 
third number^ v>z; one place more thap the faid 
diflference of places. : 

Hence, if the anfwer falls en the collateral, it 
^ill confift of one place more than the difference 
tetween the number of places in the divifor and 
thofe in the dividend. (See chap. V. feft. 3^:) 

If the anfwer falls below, it will have equal 
places with the faid difference* (See ditto, alfo 
iV. B. chap. III. fedt. 2.) 

Examp, I , What is the quotient of 85. divided 
by 2.5 ? 

2.5 r 85. 34. 
A : C :: A : C 
The differences of places in the divifor and 
jJividcnd zz i . anfwer fells on therefore it hath 2 
places. 

Examp. 2. Divide |20. by 2.5* 

2.5 I 120. 48. 

A : C : : A : B 
The difference pf places 3:2 anfwer falls below. 
Obferve, if the divifor confifteth of one inte- 
gral place, m^ke i. the thii*d' number in the 
proportion, then will the anfwer be natural. 

Obferve alfp, if the divifor be a fraftion, let 
f o on A reprcftnt i. and make it the third term 

in 
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ia die proportion, then if theirai^pfi ]be of the 
firft order, the anfwer w^U be ooatufal. 



k*' 'J' -« i_ ^ I ' 



Esumip. I. Divide zf. by .75, 

•75 *?• ? •<> 36* atrfwer. 
A :' C^ :: A : iC, on, 
ExM^. 2. pmd? 9.' bj .25. ' 

•25 9 ' t»0 3^ anf«^er. 
A : B :: A r C above, 
ComiMire the exaoiples in this feftion, wkh 
thofe of mtskiplicatbn. 

JV. B. If the divifor be a fradlion of any other 
order, then 

As may cyphers as are prdixed therein, (b 
many i:daces will the anfwer have more than na* 
turaL 

^ JV. A Mtilt^lication may be performed by the 
prime C, and divifion by the prime A ; regard 
being had to the refpeOiiye coUnterals^ (See chap. 
IV. fea. 2.) 



CHAP. VIL 

TaMes ofFaiiors^ Divifor Sj and Gauge Points^ with 
their CbaraSleriJiicks and Ufss. 

I. Officer* s Tables., 

TABLE I. TXI VISORS on upper A of the #• 
jL/ cerh inftrument for gauging of 
right lined areas and folids, at one operation. 

No. 
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i<faj Divijm:''C»afaa. •'■ -'-' U/e. ' ''^'♦--' - 

•• I ^ 2rS^ : ISbIB:: FoirMalt - - -^'i^ Buftds. 

3f 2300.* SF::* Starch Fat - - Bufhcls« 

4 231. WG.*. Wine - - - Gallons* 

5 25.5^ 'WSS: Whit)elSoftS€»ap Pounds. 
.: w g. 2^5.^ GSSi*: - '- Grtin ditto - - Ditto. 

•7 268.^ • MG.-.- Malt^/ - . -* Gallons. 

-8 27.*4 iiSi HiidSoap - -^ Pounds. 

•9 2*2.- -AG.v Al^^— - -'.Gallons. 

• 10 3a2^^Tp: Taikwgrofs - Pounds. 
ift 3 1.40 Tpm ; TaMbi^ neat - . Ditto. 
12 34.81 OS: Gfii<jii ^tafclt' i Ditto. 

• rj 40. J DS; DrytStarch * -Ditto. 

♦ Thjc divife^ SF^ (No. 3,) f<jr wwt of room 

is put on radios I 2^ Mdttiiulkkd SFD::; alfo 

- divifor GSS(Noi 6.}'<Mr^i5dWs^I, and* marked 

,GSS:D,., . , ,^, , .^- . ... • -^^ 

N. 5. DlvifbT Mtj.*. for want o( room is omit- 



ted. 






TABLE II. .IDivifors on thc^mmetted tadvai I of 
^' the ofker"^^' i^iAniitieitlc( -^i gaXig^ of cR-ciilar and 
ellipticsrf'^ifSJ^ah^ folids at oiff^eratitm. 

14 I ii68-p:J^.G' For Pl^tj? Glafs ^ - Pounds. 

. Crown ditto * . - Ditto. 
Green SeftSoapn Ditto. 
Starch* Fat - Bufliels. 
White Soft Soap .Pountdii. 
Hard Soiap - Ditto, . 
Tallow neat - Pitto* 
Tallow grofs • Dittcu 

TABLE 



15 


• n-39 .- 


CG: 


i6- 


26-62 


G^S: 


17 


29;t8. :. 


SF:: 


18 


3^-54 , 


WSS: 


19 


34.55 . 


HSl 


20 


38-55 


TfH 


21 


39-9? 


Tpn: 
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TABLE III. Divifors on the inverted radiits t 
£ of the officers inftttiincnt fyt gauging of cir- 
cular and clliptic'al areas. Knd Iblidsat ow c^n-m 



fc. 


Dinifm. 


Ckirim. 


UJi. 


22 


10.77 


FG: For Flint GkA -- Pooiiiiii 


23 


, 12.96 


GB:: 


Botxle ditto '■ Ditto. 


24 


23Q0. 


SFD:: 


Starch Fat- - BulhclS. 


2g 


27j8. 


MB:: 


Malt ,- . - Ditto. 


26 


289. 


MF.-. 


Malh Tun - - Gallons. 


«? 


■294.1 


Wg.-. 


Winf i - . - Ditto.' 


2a 


32.68 


GSS: 


Gretin S<^tSoap Pounds.' 


39 


359. 


Ag.-. , 


Ale.- - - Gallons. 


30 


44-32 


GS: 


Green Starcli - Founds^ 


Jl 


" 5>-3 


DS: 


Drjr ditto - Ditto. 






,Jf4£tor on radius A 


3» 


3.141 


OC. Circumf. of a circk/ diamet. 1, 



TABLE IV. Divifors which piay be put on the 
inverted line I of the ofccer's inttrument for gaug- 
ing of ale, polygons and their prifms. 

N** Divi/ors. Charm^.. Vft, ■ . 

For tbe Hexagon; Sidegivcfi. 
Ekdecagon 
l*entagon 
Dodi^gon 
Endecagon 
Circle. Circ. ?„■ .^ 
Ditto. Diam.fg"'^'* 
Decagon. Sido 
Nonagon 
OAagon 
Trigon 
HcDtasdftt 



33 


ieS.5 


6ga.-. 


34 


14.02 


i6gn: 


H 


163.9 


5gn-'- 


36 


25.18 


iJgn: 


37 


30.11 


iign: 


18 


3543- 


ec:: 


39 


359- 


Od.-. 


40 


36,66 


logm 


41 


45.61 


9gn: 


42 


4S.40 


8gn; 


4J 


651.2 


3g°.-- 


44 

45 


77-6 
8.9 


7-rn: 
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/X'ABLE V. Diviibrs' \^^c|kr i^fQr be pue on the 
radium I 2 cf the i#^s jaftrujnjent for . ii^rine goly-^ 
gons and their prifms. 

>To. Divi/or. Gh»a£l. ^ . Ufe. 

46 ii4S^ t^gn: FortheEkdecagon, Side given 

49 24.66 




5« - 

52 30.02 

53 37-36 
47-84 



5.8n'> 


Pentagon 


xsgi^r 


Dodecagon 


I ignf 


' Endecagon 


<©d;*. 


Circle, Diam. 7 ^„„. 
Ditto. Cm:. jS^vet^ 


@«j: 


xogn: 


Deeagon, Side 


98tt* 


Nonagon 


8gn: 


Cftagon 


?gR.*' 


Trigon 


7g« • 


Heptagon 


20gl>, 


Ico&goa 


6gn; 


Hexagon 



55 533-4 

56 ^3-56 

57 7^3^7 

58 88.91 

N. B. The dots or poiTits immmediatcly prc*-^ 
ceding or following the charafterifticks of the 
factors, divifors and gauge points* de^iote their 
valocj thus, 

!• If a p(Mnt or points (land at the right-hand 
of any fa£tor, &c. it denotes fuch faftor, &c. to 
be an integral of nuxed number ; and the num- 
ber of points (hew the number df integral places 
it confifteth of. 

2. If a point or points ftand at the left-hand of 
any faftor, &c. it denotes it to be a fraftion; and 
the number of points fliews of what .order the 
faid fraftion is. 

N. A. The faftors, divifors and gauge poinst o^ 
the inftruments, are charaftered in the fame man- 
. xier as in thefe tables. 

TABLE 



^* 



A'Ki* *<> THB 



Part<». 



^Al!£.E'VI. • DSfvBbi^-'WhicH mafic pWt on upp«r 
AI of the e^^^»'liHiralhMnei f<i# Adc I>ol7gons 
and their prifms. .r... iiq -i-jxij 1 ; . . 

N<». Divifors. (MraSt. XJI<a .-. ~ 

59r 106.9; ; J-tfgtrn\iBQ)tt]^cEiidiifagTO,?idcgi\fca- 



60 
61 

€z 

66 

67 
6g 

69 

70 

17 



1249. 
192.' 
229.6 

2794 
347-» 

44-5-3 
4966. 

591-7 



• • 



.dc:>:) 
od::' 
iQgn.-. 
9gn,% 
8go.% 

38°: • 
7gn-' 



!• '• 



68.11 20grt; 
827.7 6gn.\ 



.Pi^nfagon J..; . 
Dod^agon ., ' 
jgridefageo.: -: 
Cirqte, Circ^ iw:^pu 

Pecngont $j^ 
Npij^igoU : ' ' 

Tr^»n ': 
H^F*^gon 

Icqfagpn 
Hexagon.^ 



1. - 



TABLE VII. Gauge points on the line D of the 

e^cef% inftrument for gauging of circular areas 

and cylinders. 
No. G. P. Char dSl. '-'■■■ ' Ufe. , 



72, 17- 1. 5. 

73 17.3 

74 i8.49 
IS iS.9S 
y6 3.282 

77 3-4>8 

79 3-6 

79 3.65 

«d '52.32 

Si 5.704 

S2 5.717 

83,. .5-878 

84 0.21 

&6 6.6^7 

87 7.162 



WG: For Wine - 



MT: 
MG: 
AG; 
FG. 

pg: 

GB. 
CG. 

MB: 

WSS. 

GSS. 

HS. 

Tp. 

Tpn* 

GS, 

DS. 



Malh Tun - 
Malt - -• .. 
<Alc * - {. - 
Flint Glafs . - 
Plate ditto - • 
Bottle ditto* - 
Crown ditto 
Malt -. - /- 
White Soft. Soap 
Green ditto - 
Hard Soap .-* r 
Tallow grofs - 
Tallow neat 
Green Starch - 
Dry ditto - - 



- Gallons. 

- Ditto. 

- Ditto. 

- Ditto. 

• Pounds. 
-Ditto. 

- Ditto. 

- Ditto. 
Bufbels. 

- Pounds. 
Ditto. 

- Ditto. 
Ditto. 

- Ditto. 
Ditto. 

- Ditto. 

2. Arli' 



r 
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?, 4^fjfifer^^Taih. 



TABLE Vlll ytfftors'Onthctower€elgeofthc*ide 
B, df the artificer^^ inftrument, tp ,be ufcd with A in 
the propottioiyis d itbe fides of iuperficies ififcrlbed 

in ^ circle, &c. 

■ •> 

88 .2250 .Sic ^Squitt ^iirfcrib*dS • fcifcnm 

89 .2755 ..^ic .^Tioaflglel" in.» f"^*^i««i,e 
S9 AiH ..Sec « Sqwi» equal to a i<=*<^ tpv*"' 

91 .7071 -,Sid «gi$(^»te ?infcrfb'd7 . TdiiM*. 

92 .8660 .A4 feTriaagleJ in« {■!{ 1 *"^ 
9^ .8862 .Sed to. Sqaare equal ito a 3*^^ t ff^"- 



IX. FaAOrs and ^>vi(brs on lo^t A of the 
artificer's inftruthent, to be ufcd with B and C m 
meafuring -of fupcrficies. , 

LQ : ForReAangular land; ftAtute acit 

XX' Jlpard, ice. 

Tdaog^ular landy ftatute acre 
Circuxnf. of a circ. diaxn.>given atid e coht« 
Keduc. ctrftom. hnd acre^of 24pch. to 1 ftatute 
Pittii --.-.. ai ^ ac«- 
Rodnting timber /mcaiure to cuftomary 
fteduc. ci$Stam.]mi of i8 pch. to ftatute 
Square Yards 

D . '• Great Square of loo feet« 



. 95 
96 

97 
98 

99 
tco 

loi 

^X02 



10. 

20. X'Ai 
3. 141 Ot. 
;4726 ^24 
.6<73 .I/Ci 
•7854 oftd 
•8462 X18 



I03 lor^ 



D 



TABLE 



34. A Key to the Pzrt.u 

TABLE X. Divifors on upper A of the artificer's 
inftrument, to be ufed with A^ B and C, in meafu^ 
ring of fuperficies and folids at one operation. 

N«. Divif. Char. Ufe. 

04 1 00. Sh W. \For Bnrtben of ihips of war 

05* 1 2. Bfl: Stock of boards 

06^ 12. GL: GIafsHght8» feet, dimen. inch. &feet 

07 ^''^Ti ^^* £llipfis9circ.orpriim,diamct.givtB 

08 128. CW/. Cord wood 
09 1 1 44. G Tim. •. Reaangular timber 
I Of 144* * GL.'. Glafs lights, dimenfions» inches 
1111440. K:r Hundreds of rawing 

12 1728. RM:: Roddsofmarlc 

13 18. ST: Toii«of4bil 
J 4 1 8 1 0. O Tim: : Circular or ellipt. timber, circ. given 
*5 ^83.3 ©Tim.*. Ditto diam. 

1 6 408.3 BW.*. Brickwork in perch, dimen. ft. & pts 

17 9 . Polpr. Superficies of polygonal prifms 
28 93*^4 Brk^: Numb ofbricks in walling, dim. ft. 

19 94. Shft: Burthenof (hips, ftatute? dimen- 

20 ^S* Shm: Dittoof merchant-men 3 iiQas feet^ 

JV^ B. Any of the above divifors may be put on cin 
thcr of the inverted lines, viz. I, or 1 2, if want of room 
or any conveniency require it. 

N. A. If occafion requires, factors, divifors and 
gauge points, may be tranflated into each other, thus*, 

I . For Faftbrs and divifors. 

Divide unity by the one, and the quotient will be 
the other. 

* Numbers 10; and 1069 are both found at the fame poiat. 
f Numbers 109, 110 sad 11 ij are all found at the fame 
jpouic 

2. For 



r 
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2. For DivircM*s and Gauge Points. 

The fquarefodt of ainy divifor is its equivalent gaXige 
point. 

Th^ fquare of any gauge pdnt is its equivalent div21br. 

*-• f. " ■ ' ■ • - • 

TABLE Xh Diviibrs ^incb may he put on radius I, 

of the ariifiter^s inftrument, for finding thfc weight 
of right lined prifms, c/f divers bodies, in the ^rc^t 
hundred, dimenfions being taken in feet and deci- 
mal. partSi 

No. Divtfm. Cbara^^ U/e. 

izi i.739 ' B. For Box 

I22* 1.932 t). , Oak . • ; 

i23 3.229 ' F. Fir 

124 .661 .M Marble 

125 .7168 .$ Stone 
iz6 .9562 .A • Alabaftef. 

# » • 

TABLE Xlf. Diviifors fbhUb my.^^ fut on radius 
1 2 <>f the artificir*% inftrument,. for finding the 
weight of circular or elliptical prifms, of divers bo- 
dies, in the grea^ hundred, dimenfions being taken 
rri feet and- decimal parts. 

No. Divifors. CHra&. Ufe. 

iiy 1.2 1 7 A* For Alabaftcr 

128 2.^65 B; Box 

129 2.460 0. Oak . 
136 4.1 12 . F. Fir 
131 .841^ .Ni • Marble 
J 32 .9126 .S Stone 



D 2 TABLE 
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TABLE Xlii; "Gragc poimt en tte Hint D of the 
4fft^^ca^% wSswwBM^ to bt Mfo^ wkh B aod C, in* 
mcafuring of polygons and their prifms. 

133 '3-54 ©d: For the Circle, diameter given 
134.18.63 rs&n — Tcig4^n,19e 

fS5 . ^•''SS «Pg«^ icoftgoa 

.13.6 2.667 .i6gn. ,. Ekdcc^n . 

137 3-58^ ^^&^r X^^^^SP^:.. 

^38 3-921' I'Tgft. Enflecagbn 

139 42.53 0c: Circle, circtfSifcpertce 

140 4.326 ipgB* Deciagon, fide 

141 4.826 9gn. . Nonagon 

142 5.461 8gn. Odagon ^ ' 

143 ^'^95 7gn* Heptagon '' [ 

144 7.445 6ga. Hexagon 

145 9-148 5gii* Pentagon 

TABLE XIV. Fa^tertdn the upper edge )crf>the(ffide 
B of the artificer's inftrument, to be ufed with D, 
%n finding the iUperficial ^ttt6hts df fotygons in 

' Tquii^t yards j atlde t^ing tik^nid^eet and decimal 



"I^ts. 






■W. Fd^ors» 


Cbara^ 


^ -:'Cf^. . ■•- 


146 1.04 


iign. 


Fortlie E^dfec^gto, fide ^ven 


147 1.244 


i2gn. 


* Dodecagon 


148 .1911 


•5g*i' 


l^shtagon 


149 2.234 


i6gn. 


. Ekd^cagon / -- 


150 .4886 


.6gn 


Hextgon 


J51 3-507 


20gn. 


IcoCigon :•: . 


152 -4037 


•7gfi 


Heptfagon 
Trigpn 


153 .04811 


:.3gn 


154 '5ZH 


.8gn 


O&ogon 


155 .6868 


.9gn 


Nonagon 


156 .8549 


.logn 


Decagon 


157 .08726 


;ed 


Circle, diameter given. 


'm 




TABLE 
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TABLE .XV.: Faaomc»t^]^ivitr«^oflEH|rC» 
or C 5r>. q£ the. mrt^kiP^ 'wSLrsixftm, to b«? Hftd 

fdiattMnickSt. or frfc^ i^yki? biDl^s m figi^ pis^s^ a 
fide being taken in feet and dectoial part^ 

15,8 **9H -4^" Bior the Tfctracdfon 

159 2.2938 i^arn,, Dodecaedron, 

160 .349 .Sp4 Sphere^j diameter g^ett 
i^K *^35^S ^^P^ Ditto, circumference 

162 .3049 .9rn Oftaedron 

163 .6660 .6rn Hexae4it>n 

164 .9622 •26rn Icofaedr6n 

> 
TABLE X VL FaAors qa upper e^ of radim E of 

the artificer's inftrument, to be uied with P^ in find- 
ing the folidities of the five phusonicks. 

No. Faliars. CHraSt. Ufe^ 

6m, For the Hexaedron 

.4rn Tetraedron 

rSpc Sphere^ circum. given 

2orn. Icofaedron 

.$rn O^aedpon 

.Spd Sj^ere, diameter 

171 7.657 i2ru Etodecacdron 



165 


I. 


166 


,1178 


167 


.01688 


m 


zazi 


169 


.4714. 


170 


'Sn^ 
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TABLE XVII. Faflbors on upper E 2 of the artifii 
€er^i inftruraent, to be ufcd with D, for finding the 
weight of the j^atonicks in common ftone, in pounds 
AverdupoUe, a fide being t^en in inches and deci^ 
mal parts. 

N<>. Fuaors. CbaraS. VJ^. 

172 .01065 xycn For the Tetraedpn 

173 .001526 .'.Spc ' Sphere, arcumfercnce 

174 .02008 :2orn Icofaedrpn 
t75 .04262 :8rn b£Ued|r6n 

176 .04734 ;Spd Sphere, diameter 

177 .6924 .i2rn Dodecaedroti 

178 .09041 :6rn Hexaedron 

TABLE XVIII. Fa<aors on lower E 3 of the artifi^ 

cer*% inftrument, for finding the weight of the pla« 

tonicks of bo3t, &c. 

No. FaHors. CbaraS. Ufe. 

lyg .01756 :8rn For the 06laedron, fide giyen 

180 .01950 :Spd Sphere, diameter 

181 .02725 :6rn Hexaedron 

182 .2852 .i2rn Dodecaedron* 

183 .004390 .!.4rn Tetracdron 

184 .0006290 ::Spc Sphere, circumference 

185 .08274 :2orn Icofaedron 

TABLE XIX- Faftors on E 4 of th<; artificer's inftru^ 
ment, for the weight of platonicks of marble, &c. 

J^o. FaHors. Qharaa. Ufe. 

186 .01155 \^vn For the Tetracdron, fide given 
J 87 .001655 .'.Spc Sphere, circumfcrenc<;' 
188 •2f77 .20tn Icofaedron 
189.04622 :8rn' Oftacdron 

i9o .05134 ,^Spd Sphere, diameter 

191 .7508 .farm Dodecacdron 

^2 .09805 :6rn ' Hexaedron 
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Fadors on E 5, 

For the weight of the fphcrc in iron aod lead. 

No- FaSiors. Charaa. Ufe. 

193 .1447 .Spd.I For Iron 7 ,. ^ ^ . 
^94 .2 14 .Spd.L Lead { ^^^^^^'' ^^^'^ 



CHAP. VIII. 

Of MuUiflicationj Divijton^ and the Rule of Three 

VireHy by the Line A. 

S E C T. f . Of MuUiplicafion. 

« 

I • Py the Prim Ra4ius A„ 

Proportion. 

AS unity (or jr.) on A, * 

Is to cither of the fadors on B ; 
So is the other factor on A, 
To the produft on B or C. 
See Multiplication, chap. VI. 

That is, place one of the fa&ors on B, againft 
u/iity (or i) on A ; then againft the other on A, 
is the produft on B or C. 

To find the number of places in the produft. ' 

Rule. 

If the anfwer falls above the collateral, (viz. pi) 
C.) it will confifl: of as many places as the fuip of 
the number of places in both the faftors. 

If the anfw<;r falls qn the collateral, (viz. on B) 
it will have one place lefs. . 5^^ chap. VL feSi. 2. 

D4 To 
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To find the fum of the nvmiiber of places in any 
two given faftors. 

I. If the given numbers arc both integral, or 
both mixed •, or one integral and the other mixed^ 
or one of thenl a fraftidn of the firft order. 

The fum of the number of places in both is 
eqyal to the fum of the number of integral places 
in both given numbers. 

IL If one of them be an integer or mixed 
number, and the other a fraftion of any other or^ 
der, then, 

1. If the number of integral places ip the one^ 
exceed the number of cyphers prefixed in the 
other ; deduft as many places from the faid inte- 
gral or mixed number as there are cyphers pre-: 
fixed, and the remainder wiU be the fum of the 
number of places in both. 

2. If the number of cyphers prefixed be equa| 
to the number of integral places, the fum of the 
number of places in both will be negative, and 
will be expreffcd by a fraftion of the firft order. 

Hence, if the anfwer falls on B, it will be a 
fraftiort of the fecond order. See the foregoing 
Rule. 

3. If the cyphers prefixed in the one exceed the 
number of integral places in the other, the fum of 
the number of places will be exprefled by a frac- 
tion, haying as many cyphers prefixed as the 
cxcefs is. 

Hence, if the anfwer falls on B, it will have one 
cypher more prefixed than the faid excefs* 

lil. If 
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III. If both mMnhefs arc frai&idils, the fteun of 
the number of places in both will be exprcflcd by 
^ fraftion, with as tniny cyphers prefixed as are 

prefixed in both. 

Hence, if the anfwcr falls on B, it will l^ave one 
cypher more pcefioied, thjin the fwm of xkc num- 
ber of cyphers prefixed in both* 

£xmp. t. Multiply 15. by 14. ^ 

r. 25. 14. 350- Anfwer 

A : B i: A t B on the coUacecal 

Examp. 2. Multiply 2.4 by 75. 

I. 2.4 75- 180. ahfwer 
A . B :: A : C above 

ipcamp. 3. Multiply 2.4 by 25. 
X. 2.4 25: 60. 
A : B :: A : B 

Noie^ If dther of the fkflapr? confiftetb faiicof 

pne integral place, make that the third number 
in the proportion, and the Anfwer will be na- 
tural- Thus ip the laft example. - - * 

I 25. 2.4 6o. 
A : B :: A : B 

Examp. 4. Multiply 48. by .25. 

I 48. .25 »2. 

A : B :: A : C above 

Examp. 5. Multiply 32.5 by .04. 

I .04 32.5 1.3 , 
A : B :: A : C above 



Examp^ 



1 
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Examp0 6. Multiply 3.4 bjr .0025. 

I 3*4 •cx>25 .0085 
A : B :: A : B 

Examp. y. Multiply .04 by .075. 

I. .04 .075 .003 

A : B :: A : C above 

Note. When either of the fadors is a fraftioii 

of the firll order» let i o on A reprelent unity^ and 

make the faid fra&ion the third number in the 

proportion, then will the anfwcr be found natu* 

ral : thus in the fourth example* 

i.o 4.8. .25 12. 

A : C :: A : C natural 

N* A. If the fra&ion be of any other order^ 
fuppofe it to be of the firft order, and find the an- 
fwer thereto natural ; then as many cyphers as are 
prefixed in the fraftion, fo many places will the 
apfwer have lefs than the abovefatd anfwpr^ 

. %. By the Prime Radius C. 

JV. B. In all oblique pofitions of the Aides B 
and Cythat part of B which (lands below the radius 
A, is reprefented by its like part of C ; and that 
part of radius C, which (lands above A, is repre- 
fented by its like part of B. ^e chap. III. Je£l. j. 

Hence, becaufe the third number in every pro- 
portion is fuppofed to be found on the prime 
radius, it follows, that if it be found on B, the 
janfwcr falls off af^ove the collateral. See Qbfcrva^ 
tions, chap. W.feSf. 2, 

Examp. 
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JSxamp. I • Multiply 35. by 24. 
!• 35 24 S40 anfwer 

^xamp. 2. Multiply 44. by 5. 

I 44 5 220. anfwer 
C : A :: B : A above 

Redu3ion ofFrafficns ly MiU^Ucaticn. 

Rule. 

JMu^tipIy th,e ^vjen fradion by a number equal 
to the number of parts, into which the given in- 
teger is, l}y the queljtion, fuppofed to be divided, 
and the produ(5t will be the equivalent. 

By the Prime A. 

Examf. I . What is the value, in {hillings, of 

,75 parts of a pound fterling ? 

1.0 20 -75 15. anfwer 
A : C :: A ; C tiatural 

Examp. 2. How many inches is .75 parts of a 

foot? 

I.o 12. .75 9. anfwer 
A : C :: A : B natural 

S E C T. II. Of pivifum 

I. By the Prime Radius A. 

Proportion. 

As the divifor on A, 

« ... 

Is to unity (or i .) on C ; 
$0 is the dividend on A^ 
To the quotient on B or C. 
See Pivifion, chap. VI. To 
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To find the imiiibiir q£ piar^ iti the qfdotieiit. 

If the anfwcr falls below the collateral^ (viz. 
on B) the number of places in the quotient, will 
be equal to the difference of the number cf places 
in the divifor, and thofe in the dividend. 

If the aafwcr Ms on ihe co^lan^r^il, fyfe, C) it 
will have one place more than the faid difference. 
See chap. IV. feSI. 3, * 

To find the difference of places in anjr two 
given numbers. 

I. If both the given . numbers are integral or 
mixed ; or one an integral^ and the other a mixed 
number. 

The difference of ihc number of pUcea in the 
faid numbers will be equal to the ^iSktenct of 
the number of integral places in both. 

II. If one of the given numbers be integral or 
mixed^ and the other a fraction, then 

1 . If the fraftion be of the firft order, the dif- 
ference of the number of places in the faid num- 
bers, will be equal to the number of integral 
places in the whole or mixed number. 

2. If the fraflion be of any other order, the 
difference of places will be equal to the fum of 
the number of integral places in the one added 
to the number of cyphers prefixed in the othen 

III. If both numbers are fraftions, the diffe- 
rence of places, will be equal to the difference 
of the number of cyphers prefixed in the faid 
numbers. 

3 • Eixemp. 
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eg. !• ij^- -6- aofwcr 
A : C :: A j: B IndpsT; 

Exat^. 2. Divide 54.>y|2,25. 
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•75 I- 28.5 s'S.,.-; ■ ;■ , •■ ..• .;. .; 
As rC,.:: A J -B |jcJo«r 

Examp. 4. Divide 6.5 by .025. ; 1^ • . 

,025 I. ^5 '2!6o. 1 

' • * ♦ 

Eximp. 5. Di^Hde' .675 by •<»2;S/- ' 

JVi?/tf. If the diviforCoftlille&of buronclntc- 
r^falipflade; ur is f fia&ioa of t&e fitft ocder^ the 

• P''ji''0 -r "O ^ '1? f^O'-ir: - 
As-thic-divifiyrKm^A^' •r^-'* .-• i-- 

So is unity on A- - ' 

. To the quoticat Ofi B or C. 

Examp. I. Divide 180. by 4-5«,.., .;^ 

4,5 180. I. 40. 
A : C :: A ^ B 

Examp. 1. JDivicie 36by ,15. 

.15 36 J.O 240* ; 

A : B :; A : C . 

Note. 



• » > -^r 



^ 



'4^ A Key t6 tAe ' Part ^ 

Nbie. If a leffcf humber be divided by a grcatery 
the quotient if^ilt be a fradion^ the value whereof 
will be found by the foUowiirg 

If the anfwer falK beldwr the collaferal, th^ 
number of cyphers to be prefixed, will be equal 
to the difference of places irt the dii^ifor, anc]^ 
thofe in the dividend. 

If it falls on the colfat^ral, it will haSre one cj^ 
pher Icfs. 

Examp. I. Divide 2. by 40. 

40* I. 2. .65 anfwrfr 

A : C u A : B below 

' • ' • . 

Examp. 2. Divide 4. by so. 
20 I. 4 .2 arifwe'r 

N. B. Divifion may be performed by the 
prime radius B or C, regard being had to the 
anfwers falling on or off the collateral. See the 
N. B. on Multiplication by the prim C. 

How to rediice ^ vulgar fradtion^ to its equiva- 
lent decimal. 

R U L E» 

« 

Divide the numerator of the given fradion by 
its denominator. 

Proportion. 

ft 

As the denominator on C, 

Is to unity on A ; 
So is the numerator on B or C, 

To the decimal on A, 



<:hap.VIIL Mao£Rii Slidino-Rulk. 4;^ 
Examp. I. Reduce ^, 



4. I.O '. I 

C : A :: C : 


.25 anfwer 
A 


ExoH^. 2. Reduce ^ 




4 i-o 3- 
C : A :: C : 


•75 
A 


Examp. 3. Reduce |. 




5- I.O 3. 
C : A :: C : 


.5 

A. 



Examp. 4^ Reduce :^« 

40; 1.0 ' 6 .15 
C : A :: B : A 

Examp. ^ Reduce ^V^ 

40 1.0 3 .075 

C : A :r C : A bclaw 



SECT- III. Of tU Rule cf Tbne DireS. 

Proi^ortiow. 

As the firft tvimbek* 
Is tp the fecond ; 
So is the third 
To the fourth. » . 

See chap. Y.feS. i, 2. 

To find the fiutnber of i^aces in the aiifwcr. 

R V L £• 

As many places as the feoond number in the 
jproporuon hath J "jj^^ I than the firftj fo laany 



1 



will the anfwcr have J "^^ I Aan the -third, it 
ic falls on the coUatenal. . . ' . . 

If the anfwef falls I J^JJ^ \ the fN^k^ra! 
C add 7 , . 

ideduat°"^P^^'=*- 

Or thus: 
As many places :gs the thip^l numl;>er hath 

1 T?^ 1 ^^^" ^^^ ^* * ^ °^^^ "^^^ ^'^^ ^'^^ 

• • • * 

fwer have \ j J^ > .than the feqond j »iF it falls 
on the collateral. See ebdp. Y.feEl* ^. 

1. By the Prime Radius' A. 

Examp. I. (iMwcnilhe numbers.^ 5^ 5>iu)d 3 15< 

35' 5' 3^5' 45 anfwer 
A : 3 :: A : B , 

■ « < I 

Examp. 2. Given 25. 75, and 8^ 
25. 75 8. ^4. 
A : B :: A : C ftbove 

Examp. 3. Given 75. t.^ and 2^:. 

yS. 2.5 24. .8 

A : C :: A : B below- 

Examp. 4. Given .00365, 6.57, .0425/ 

.00365 6.57 XH25 76,5 
A : B :: A : B 

2. By the 'Prime Radiui B. 

Examp. I. Given 75, 4.5, and 2.5. 

75' 4-5 2.5 .^5 
B : A :: B J A 

Exaap, 
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. £xiw^. 2. Given 8.2, 24. and 1*5. 

8.2 24. 1.5 4.4 

B : A :: C : A below 

See the N. B. in Multiplication hy the prime C 

3* By the Prime Radius C. 

JLxamip. I. Given 15.4, 4,85 and 2.7; 
15.4 4^85 2.7 ^85 



C : A 






Encamp. 2. Given i5«4, 4^85 and 84. 

15.4 4,85 84. 26.45 
C : A :: B : A above 

See N. B. as above. 

To find the value of any vulgar fradion in 
parts of fuch denomination into which its integer 
is, by the queftion, fuppofed to be divided* 

Proportion. 

As the denominator of the given fra&ion 
Is to the number of parts, into which its ) 
integer is fuppofed to be divided ; \ 

So is the numerator 

To the number of parts. 

Examp. I • What is the value of |^ of a pound 
fterling, in (hillings ? 

4 20. 3. 15. {hillings 
A : C :: A T C 

: Examp. 2. What is the value of 4^f a pound 
fterling, in pence? 

5 -240. 3. 144. pence 
A : C :; A : C 

£ Exampi 
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Examp. 3. What is the vatiie dF | Of die hiKi- 
dred weight, in pounds av€rdup*%? 
4 112. 3 84. pounds 
A : C :: A : B 
Note. The anfwers are all natural. 



CHAP. IX- 

Ufe of Divifors on A^ 5, and C, of the Officei^s 
Ifj^rument in gattging ef Areas. 

TAB. I. IL and III. 

Proportion. 

AS the proper divifor 
Is to one of the given fides •»* 
So is the other given fide* 
To the anfwen 

Note. If the area be a circle or cllipCs, for fide* 
read diameter. 

To find the number of places in the anfwer, 
fee Rule of Three, chap. i.feSl. 3. 

5 E C T. I. Of right lined Areas by the prime 

Radius A, (Table L) 

E^amples^ 

I. By divifor MB:: (No. 1.) 
Given a parallelogram, length j^^ inches, 
breadth 30 ; what is its area in malt bufliels ? 
MBu 48. 30. .67 anfwer 
A : B :: A : B Oft 

2. By 



r 



^r^j^ 



»*» 



a. By dlvifor WSS: (N*. 5,) 

Given a paraUelogracn 184 inches by i^f^.; 
\rhat J9 its area in pounds of white foft ibap i 
WSS: 18.5 13.5 9.77 anrwcr 
A : C r: A : B below 

3. By divififf Tpn: (No. n.) 

Given a parallelogram 8| inche$ by 6.251 
what is its area in pounds of tallow neati 
Tpn: . 8.75 6.25 1.74 anlwer 
A : B i: A : C above 






SECT. IL Of Divifors on S and C, for circular 
and elliptical Areas. (Tab. II. and 111.) 

Nk B. As every part or point of the radius B 

or C, cannot be placed againft every part or point 

of the radius A 5 therefore it is neceflary that the 

abovefaid divifors be placed both on B and C. 

.Hence obferve. 

If the prime of the proper divifor be \ ^^^^ > 
than the prime of either of the numbers which 

exprefs the given dimenfions, make j p ^ prime 

radius. 

Examples. 

I. By divifor PG: (N^. 14O 

Given a circle, diameter i8.6 inches ; what is 
its area in pounds of plate glafs i 

PG: 18.6 18^6 29,3 anfwer 
C : A ;: C : A natural 

£ a 2. By 



■ih 



HI 

/ 
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2* By divifor ag/. (No. 29O 

Given an cllipfis tranfverfe diameter, 244^ in- 
ches, conjugate 15 i which is its area in ale gal- 
lons? 



ag*-. 
B 



'5 
A 






^4-5 
B 



I.02 

A 



Given the tranverfe diameter, 75 inches, conju- 
gate 44t ; what is its area i 

»§••• 75^ 44.5 9«9 
C : A :: C : A 

3. By divifor OS: (N®. 30.) 

Given an cllipfis, diameters 7.4 and 8.6 -, what 
is its area in pounds of green ilarch ? 

GS: 7.4 8.6 . 1.43 anfwer 
C : A :: B : A natural 



N. B. All the above proportions may be per- 
formed by the inverted lines, as will be taught 
below. 






CHAP. 



Chap. X. MoDBRN Sliding-Kule. 53 






A R X. 



ZJfe of the FaSlors and Divifors on A^ 5, and 
C, of the Artificefs Injirumenty in meajuring of 
Superficies^ ^c. 

TAB. VIII. and IX. 

S E C T. I. Of FaSlors on lower B. (Tab. 

VIII.) 

Proportion, 

AS unity on A, 
Is to the proper fador on B ^ 
So is the given length on A, 
To the anfwer on B or C. 

To find the number of places in the anfwer, 
fee Multiplication, chap. VIIL 

Examples. 

I. By faftor.Sic (N^. 88.) 

Given the circumference of a circle 254- ; what 
is the fide of the greateft Iqu arc which can be in* 
fcribed therein I 

I .Sic 25.5 5.73 
A : B :: A : B 

?. By faftor .Sec (N^ 9a) 

Given the circumference of a circle 48^ 5 what 

E3 is 
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i fide of a fquare, whofe area jhall be cqua] 

e area of the liud circle? 
I. .Sec 4JB.5 ti'^S 
A : B :: A : C above 

3. By fader ,Sid (N". gi.) 
tven the diameter of a circle 1261 whit a 
ide of the greateft fquare which can be \d- 
ed therein i 

I .Sid 126' 89'i 

A : B !: A : B 

XT. IL 0fBmfirsen4. (Tab. IX.) 

Proportion. 
.s the proper divifor on A, 

Is to one of the given lengths on B or C) 
} is the other given fide on A, ' 

To the aofwer on B or C. 

o find the number of places in the anfwer, 
lule of Three, f%.VIII. 

ExatitpUs. 

I. In board aieafuFp. 

By divifor la: (N». 95.) 

iiven a board 254^ feet long, and zo inches 

id; what \% its content in foperlicial feet? 

12. 25.5 20. 42.5 anfwer 

A : 9 :: A : ^ natural 



. • ♦ • • » 

2. In land iTieafure. 

By divifor LA: (N®. 96.) 

Given a trapezium of land, whole diagonal is 
8 chains, 45 links ; and the fum of the perpen* 
diculars 8 chains and 16 links; what is its con-* 
tent in ftatute acres ? 

LA: 8.45 S.i6 3.44 
A : B :: A : C above 

3. In ceiling, wainfcotting, painting, paving, &:c. 

By divifor nY<*. (N©. 102.) 

Given a ceiling, wainfcot, or pavement, length 
25. feet, breadth 14.6; what is its contents m 
fquare or fuperficial yards ? 

OYd. 25. 14-6 40.55 
A : C :: A : B below 

4* In floorings tiling, and roofing. 

» 

By divifor D/. (N«>. 103.) 

Given a pif?ce of flooring, tiling, or roofing, 
length 235. feet, breadth 38.5 j how many 
fquares doth it contain ? 

0.\ 235. 38.5 90.4 

A : C : : A : B on natural 

JV. B. Becaufe the third number in the pro- 
portion is fuppofed to be found on the prime 
radius, you may fuppofe the prim? i • on A, to 

E 4 rcprefcpt 
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reprefent the divifor; then make 235. the third 
number, and the anfwer will be alfo natural, viz. 

□••. 38.5 *35- 9^-4 
A : B :: A ; B 

SECT. III. Of Ftf/Z^TJ, whkh art cifo Bhifars 

en A. 

Example^ 

I. By faftor and divifor Oc. (N<^. m.) 

I . By the f aftor. 
Given the diameter of a circle 8.6 ; what is its 

circumference ? 

I 8,6 Oc 27 anfwef 

A : B :: A : C natural 

a. By the divifor. 

• • 

Given the circumference of a circle 27. ; whs^t 
/ is its diameter? 

Oc. 27. i^ I. 8.6 anfwer 
A : C :; A : B natural 

II. By faftor and divifor .rtd (No. 100.) 

I. By the faftor. 

Given a piece of round timber, whole true 
ton^ent is found to be 3 1 feet \ what is its con* 
tent cuftomary meafure ? 

i.o 31. .rtd 24.3 

: C naturjj 

3. By 
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2. By the divifQr. 

GiY^n ? cylindrical piece of timber, whofe 
fontiept, by cuftpqiary meafure, is found to be 
24#3 feet; what is its true content? 

•rtij 24.3 i.o 31, anfwer 
A : C :: A : C 



The End of the First Part. 
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PART II, 

Of the mwrted Line I in the Rule (f ^bree 
Inverfe^ and Compound Multiplication and 
Druijion 5 with the XJ/h of the Divijhrs 
f hereon in gauging and meajuring Areas ^ 
Superficies^ and Solids at one Operation. 

C H A P. L 

Of the Difpojitkn of the Primes and Intermediate 
on the awerted Line ; of compleating the Radii^ 
and of working Proportions thereby. 

SEC T, I. Of the Bifpofition of Primes and In* 
fermediates on the inverted Line. 

THIS line cpnfifteth of two like and equal 
radii, to the radius A, B, or C; but 
having the primes and intermediates thereon in 
^n inverted prder. $ee Defcription, part I. chap. 
Ij Henpe, lyith the ilidc§ B and C, the fourth 

V^9r 
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proportional inverfc to any three given numbc 
may be found, thus, 

Set the firft of the given numbers on the in- 
verted line, to the fecond on B or C ; then againft 
the third on I, or I 2. is the proportional fought. 

X^et the given numbers be 6, 8, and z. 

Move the Aides BC together till 6, on I ftands 
right againft 8 on B-, then againft 20^ on I 2^ is 
2.4 on B, the fourth proportional 

SECT. 11. Of cmpUating the inverted RadiL 

. This may be done without application of their 
parts, which are on the back fide of the inftru- 

mcnt. 

Thus: 

1 . Place the inverted line even with the ftock 
or rule, fo that the prime i . of the radius 1 2, viz. 
the point marked 10. in the middle thereof, ms^y 
(land .near the middle of the inftrument. 

2. Place the Aides B and C between the faid 
inverted line and the radius A, fo that they may 
join each other at the intermediate point 95 of B, 

3. Move the Aides B, C together^ till the 
prime i. of C, (land right againft the prime i. 
of radius I 2. 

Now, it is eafy to conceive, that the primes i, 
2, and 3, of the radius I, with their interme-< 
diates, doth each ftand againft the very fame 
points of the radius C, againft which the like 
primes i, i and 3 of the radius I 2, with their 

inter- 
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intermediates, do each re^ftively ftand on the 
radius B« 

Again, the primes 4, 5, 6, 7, 8, and 9, of ra- 
dius I 2, Mrith their intermediates, do each 
ftand againft the very fame points of the radius 
B, againft which the like primes 4, 5, 6, 7, 8, 
and 9 of the radius I, with their intermediates, 
do each refpedlively ftand of the radius C 

Hence the faid parts of the inverted radii do 
reprefent but one entire radius, viz. I Or I 2. 

From what hath been faid, it appears, i. That 
when B is oblique, viz. when any part thereof 
ftands againft any part of radius I, if you fuppofe 
I to be prime radius, then will its other parts 
reprefent the radius C. Thus, 

Move the Aides together to the right, till the 
prime i of C, ftands againft the prime 6 of I ; 
then all that part of radius B downwards, or to 
the left from prime 6, inclufive, (prime .1, of 
I 2, being its firft point) doth reprefent C. 

a. When C is oblique, viz. when any part 
thereof ftands againft any part of I 2, if you fup- 
pofe I 2 to be prime, then will its other part 
reprefent the radius B. Thus, 

Move the Aides together to the left, tiU prime 
I of C ftands againft prime 2 of I 2^ then 
will the reft of the radius C upwards, or to the 
right from prime 2, exclufive, reprefent B. 

And thus it will be in all poAtions of the Aides 
B, C. 

Hence, 
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f • When B is oblique, that part thereof which 
ftands agalnft an/ part ^f I %f becomes- C« 

a» When C is oblique, that part thereof whkh 
ftands againft any part of I^ becomes B» 



SECT. IIL Of finding the Numhcr of Places in 
the fourth Prepcrtional^ and of reElifying the 
Injirument. 

It is evident from infpe&ion of the inftniment^ 
that if the third number be greater than the firft, 
the fourth will be lefs than the fecond: alfo, if 
the third number be Ie(s than the firft, the &urth 
will be greater than the fecond. Thus, 

Set 1.5 on C tp 4 on I; then againft; 3 oa I 
is 2 on C. 

Here the third number 3 is lefs than the firft 4, 
and the fourth, viz. 2, is greater than 1.5 the 
fecond. 

Now, if you fuppofe the third number to bc-^ 
come 30, viz. one place more than 3, the iaid 
30 muft be fuppofed to be found on the next 
radius above I, viz. I 2 j confequently the fourth 
proportional will be found on B, viz. the next 
radius below the collateral; therefore it will have 
one place lefs than in the former cafe. Hence, 

To find the number of places in the fourth 
proportional : 

Rule. 



r 



If the anfwer faUs on the collateral^ it will con- 
M^oi ii$ tngisy j^iiasm < ^^^^ i thaa the fecond 

ijumberi asf the third hath i^^^ | than the 

N.B. Iftheanfwerfallsf ^^ J thecolkK 

tcrat, it will have one place | ^^^ I than if it 

&llsoa 

Examp. I. Given the numbers 4» 15, and 20$ 
what is the fourth proportional ? 

4. ^5- ^o 3- 
I : C :: I2 : C on 

Examp. 2. Given the numbers i^^S^^ ^^ S* 

I2 : C :: I : B below 

Examp. 3. Given 120, 13, and 6. 
I20. 13. 6. 260. 
I2 : C :: I : B below 

Examp. 4. Given 8, 70, and 20* 
8. 70. 20. 28. 
I : B :: l2 : C above 

Examp. 5. Given 60. .3 and 1.5. 

60. .3 1.5 12. 

I : B :: I2 : C above 
J?V. A When the difference of places in the 
firft and third number =: i. and the leaft of them 

4 is 
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is found on I, the anfwcr will be natural, as in 
the I ft, 2d, and 4th of the above examples. 

But the fourth proportional may i>e more ex- 
peditioufly and obvioufly found by the followirig 
method. 

Move the inverted line to the left, till the braii 
pin in the middle thereof, doth fland againft the 
brafs pin on the left hand of upper A, and eom- 
jdeat the radius I. . 

Then is the inftrument redified for this pur- 
pofe. ' 

And ^ ) r f be collateral, the anfwer will fall 

' f above? -^ 
^"^^ibelowr^- 

Examp. I. Given 6, 40, and. 50, to find the 
fourth proportional 

6. 40. 50. 4.8 

I : B :: I : B ^ 

The anfwer falls on collateral; therefore it 
hath as many places lefs than the fecond number, 
as the third hath more than the firft. 

Examp. 2. Given 6, 7, and 20. 
6. 7. 20. 2.1 
I : B :: I : C 
The third number hath one place more than 
the firft; therefore, if the>anfwer hadiEiUenon the 
collateral, it would, have, had one place lefs than 
the fecond numljer;. but.it falls. above it, and 
confequently hath one place more ;. viz. equal 
places with the fecond, 

Examp. 
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Exkmp. 3. Giveij.3.4^ 15; kfad i2. 
3.4 15; 12 4.25. 
I : C :: I : C 
Anfwer falls on, therefore it hath as manf 
places lefs than the fecond, as the third bach 
more than the firft; 

* ' * ^ • 

Ekdfj^. 4. Cjiveh 14. 2,5, and ^. 

14. 2.5 5^ , 7' 
I : e : : I : ^ 
If the anfwer had fallen oil, >( woiild have had 
one j^ce more than the fbcond numberi becaule 
the third hath one lefs than the firft*, but it falls 
below, therefore it hath equal place therewith. 



CHAP. XL 

Of Muliiplicationy Simple and Compound^ iy the 

iffverted Lines. 

S E C T. L Of Simple MiUipUcation^ or bow 
to find the produii of any two Numbers mtdti* 
plied into each other. 

Lemma i. 

IF any four numbers are in geometrical pro- 
portion inverfe, the produA of the firft and 
fecond numbers will be equal to the produft of 
the other two. 

F Thw, 



;6( A XlV TO Till Vilt^^ s. 

Thus, in the Uft txmtpfff: oS tht fyt%f^ping 
chapter, where tfat proportionals. are 14^ 2.5, 5, 
and 7. 

: Hence, if the t^ gfcv^n faaon be ttialte the 
firft and fecond terms in tbfe ^nuponioii, ttnd 
unity or I, tho thirds the fourth proportional 
inverfe theretd, will be the ptodud of the faid 
faftors. Compare i^ith th^ direft rule,^ part i. 

fiwMip, I^ the g^en fiafitan bf 4 and 2. 
; ReAify.as ^augitf ia Che fbfogbiag cbs^itdrf thai 
l^tfce 2 on C to 4 on I ^ ahd againft u on I, k 
8, . tbe fouttii proportional on €* That is, 

4 2. I 8, 

I : C :: I : C 

Here 4x2zz1.x8.n8 the product. 

Again, let tht <givea filBftdns bt 6 and 7. 

Place 6 on B to, 7 on I y and againit. i on I is 
41 on C. 

7. . 6 I. * 42. 
That is I : B :: I : C 

Here 7.X6±:i.><:4^.!z:42 the produA, 

To find ihe number of places in 4hejproduS. • 
Becaufe unity or i, is always the third number 
in the proportion, it follows, that 

« ^^7 B- v^ collateral the Mfy9tr will £^l 

Hence, 
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Hence, 
If j g > be collateral, the number of places in 

the pipduft wiU fae j "^^^l^ **^ J the fum of 

the pufnber of places in bo?h faftprs, Sef fart 
I. chap.Ylll. 

SECT. II. Of Comfpund Multiplic$ti(mj or bow 

t9 ^ tki Prfi4f^ if fkr^ Nm^fTh v^e;f mU 
tffM fontinffil^ ffio each f /ifr, of ope pperji- 
tion. 

or ii^tffrn^^ifLje ^ the invented r^^li^fi I, ftands 

^m& vw pfy^e, or iwermodkte <?f the radiys 
C^ ihe Jik^ prjnje or iDtermciiiase with tte 
foriojer on I }i, ^g^ 0^^^ »gm& the iike prin>e 
^r innerjBxcdUtc wkh the latter on the f adius 
B. Thus, 

Reftify as above taught, {$ee lafi A^af. fe3. 3.) 
then place the prime 3 on C, to the prime 2, on 
I; then againft the prime' 2) on J 2, is the prince 
3 pn B( and at the fame time, as prime ^,.on I 
doth {land againft prime 6, on C; fo doth 
prime i, on I 2, .iland agai^nft pr;me 6, on B« 

HeocQ, 
The produft pf any two numbers will be al^ 
ways found againft theprim^ i^ qf radios I 2. 

F % Thus, 




N 
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Thus, in the laft example. 

4. 2. 1. ' 8 
1 : C :: I2 : B 

Here, C is collateral ; therefore the prodad 
hath one place lefs than the fum of the number 
of places in both the fa&ors. See the laft Jeilion. 
Again, 

6. 7 I. 42. 
I : B :: I2 : B 



Here, B is collateral j therefore the number of 
places in the produft, equal the fum of the num- 
bcr of places in both fadors. See as above. 

Now, the brafs pin G, ac the left hand of up- 
upper A J doth (land right againft the prime 
I, of lower radius A, therefore in this pofition 
of the inverted line, the product of any two 
numbers will be always found againft the prime 
I, of radius A, confequently the produftof any 
two numbers may be multiplied by a third num- 
ber, at one fet of the inftrument, by the Rule of 
Multiplication by the dircdt Lines. - 

Exawp^ Given the number 5. 6. and 3. 

5. 6. . I. 30.1z5.x5. 
It will be ift I : B ;: I2 : B . 

and in the fame pofition, 

I. 30 3 90.:=:30X3 
ltwlllbc2dly A : B :: A : B 

• that is, at one operation, 
5. 6. 3, 90. 
I : B :: A : B 

Hence, 
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• Hcnccy obferve the tower edge of B, and alfo 
of C, when ufcd with the inverted line, is to be 
cftcemed the fame radius with its rclpe(3ive upper 
edge* ■ > 

Gonfcquently, 
If yoa place cither of any three given fafiors 
on I, to cither of the other two on B or C, 
againft the third on' A, you will have the com- 
pound produft of the fajd three numbers. 

Of Ending the number of places in thi produSi of 
any three given numbers. 

Seeing^ the prodoft of any two numbers is 
always found againft the prime i, of radius A, it 
follows, that. 

If the third faftor confifteth of one place of 
integers, and the fecond produfl be found on B, 
it will confift of the fame number of places with 
the firft produft 5 therefore. 

If < g > be the collateral, and the fecond pro- 

dua falls on B, it will confift of \ ^^° P^^^" I 
. . ' . (. one place . 3 

lefs, than the fum of the number of places in all 

the fadors. See preceding chapter. 

Now, if you fuppofe the third fador to be in- 
creafed or decreafed by, any number of places, the 
prody£fc muft be fuppofed tQ be ipcreafed or 
decreafed refpeftively by the fame number of 
places. See Corol.pari i. chap. 111. feil. 3. 

Confequently, the number pf places in the 
fecond prpduft will bear jhe faine proportion to 

F 3 the 
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the fUtii of the hamtter df fl^ts^ U Ifli the fytmcr 
nfef hencCy 

1. If 1 B I ^ collateral, and tfie ahlWcr 

falls on B, it will conCft ^f |^e pl^e ^ 

the fum of the number of places in all the fidors. 

2. If the anfwer falls on C, it will have one 
place more in each cafe : Kence the Gitieralkuk^ 

To find the numier of places in the fro Ju^ of anf 
three numbers. 

rabove^ 

If the anfwer falls 4 on } the coUatcnl,k %ill 

r as many places as n 

number of {daces in all the faffcors. 

Exam^. I. Given 15. 1.4 and 12. to find the 
product. 

15. a.4 12. 432. J * 

1 * V' *r A. • jj 
Tnfe fum of the number of places =5 anfwer, 
falls below, therfcforfc hath j pkces. 

Examp. 2. Given 2.4, 1.5 and 50. 

2.4, 1-5 50 x8o 
I : C :: A ; C 

Anfwer falls on, and fum of the nuthbe'r 6f 
places sn^. 

Examp. 3. Given ^.^^ 7!^ and 1.5 

3-5 7-^ *-5 S9-9 
I : B i: .A : B 

Anlwer 



r 



4iifw«r ^^ «ib ««1 jr^m.of the ©uipbef of^ 

phces —3. 

Examp. 4. Given 6, .75 and 50. 
6« •yg 50. 2^5* 
I : B :: A : C 
Anfwer falls abo^e the coUjmTal, miA thie, jSim 
of the number of plftces «»5, t{)e fecoftd nimi- 
her being a fradion of the ftrft order.-. Anfwer 
hath three places. 



CH A p. m. 

Of Bivi/font and The _ituU of ^brte Direct J/j tie 

inverhd Lane. 

SECT. I. OfDhtJien. 

« 

N. B. TF UQttjr or i, be made the fiicft tttm in 
X the proponioa, the dividend the fecond) 
and the diviibr the third ; the jEburth proportional 
wvexfe ibere(0, ^U be x)fit quocicat arifing from 
fuch diyjjBoii. St€ Pivifion, f0r$ 2. cbif. VI. dji 
Lemqia i.oflafi chaft^. 

Thus, let it be required to find the quptient of 
40 divided by 2, 

Rectify as taught, chap. l.feS. 3. 

Then fet 40 oia C to z on I^ )»4 ^gttpft ? on 
I is 20 on C Anfwer falls on. 

Again, let the quotient of 40 bjf liae squired* 

F4 Set 
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Set 40 on C to I on I, and agsunft fi on I is 5 
on B. Anfwer falb below. 

SECT. il. Of the Rule 9f ^bra Direff, hj tbf 
inverted TJne^ or bow t/t find the ^otient arif- 
ingfrom the BroduS of any two FaBors or Numr 
f^j divided ky a fhird jffun^er. 

Lemma i . 



.'<» .' . 



In ev^ry fpur geometrical proportional direi^, 
th^ produd: of jthe two qne^ns or middle number^ 
wlU ibe equal to the produA of the two extremes. 

Hence, by Lemma i . of the proceeding fbapter* 

If the two means pf any four pipportfonal di? 
re£t,'be made the firll a^id fecond terms, and the 
firft term or divifor be made the third ; the fourth 
proportional inyerie tl^retq, will be (the quotient 
arifiiig ^m the produft of the faid two mi^ans^ 
divided by the faid diviibr. Thps, 

Let the given fa&ors be 4 and < St ^nd diviibr 3. 
. Set the inverted line even with the ilock or 
rule : then fet 1 5 op C, to 4 on J *, and againft 
3 on I 2, is 20 pn.B^ the quotient fought. 

^0 find when thf anfwer falls on or off the coU 
lateral^ fcfr. 

Let the fidii I and I 2, be fuppofed to be cop- 
pitted, and - • 

Let th'fe divifor or third number in the pro; 
portion, be always found on I 2, and the anlWcr 
gn B* Tiien, . * 
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From what-hath been laid in the firft* chapter 
ef this part, if follows, thit 

|. If j j^T be prime, and the fecon4:nuditl» 

fopnd* on j Q^ the anfwer falls on the coUatei^a!. 

fi. If < J >be prime, and the fecond number 

be found on | ^ Jthe anfWer Ms I J^'^ I the 
coJIatcr^L 
Nqw let^ g I be eftccmed the natural collate- 

r^ of j j^ I then fli,^y fj? kijdwn when the anfwer 
fails on or off the collateral, by the foUowlhg 

R J7 L E^ 

][. If the fpcond number in the propottlon^bp 
found >on ^ natural collateral, the anf^r falls on. 

2. If the fecond number be found on y n f 

ffnnatural^ the anfwer faUs j^^^-l 

i • . » - • .- 

SECT. in. Offindittg t^e Nmhet of Places in 

the Anfwtr. ; 

It \% evident, that if the thr^ givoi agents in 
any proportion, confifteach of one integral place, 
the fourth proportional thereto, will confilt of bne 
integral place alfo, if it be foutod on the coUate- 
pl. Set part i . chap. IIIj ' 

' ' ■ ' It 
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It is evideoji alfcv th^it if fitter of ih« two 
faiftors, be fuppofed tabe iocre^^ or dfcrfStTQA 
by any number of places, the fourth ^rpyortional 
uliU te increaftfl or decreafed rslpe€|ively by the 
like number of places. See fart %• %bap. III. 
-Btit-ifc is affo bbvious, that injtithv cafe, the 
difference, between the number of places in the 
dmlbri'^ahrf the fuin of the number of places in 
the XyrO'-HBi^Tz^ wiU be iocieafed' or decTGifed 
refpdfii^^y^ ih the fame proportion< Or, 

If the divifor be fuppofed to be incrcafcd or de- 
creiilM,by «5y number of places,, the diffitrence 
between the number of places in the divifor, and 
the fam of the iiumbi^r of places in thr dividend, 
will bci.increafcd.OT decreased bjr the like wm^ 
ber of places rcfpeftively. , Confequently, 

If the anfwer falls on the collateral, the num- 
ber of places therein, will be equal to the differ 
rence of the number of places in the divifor, . 
and f hf fam of the number of places in the two 
fkftorsl Aiid .cppfequently. 

If the anLe^faHs j J^^ \ the collateral, iit 

will hweonc P^^rV^'i^s A ^'^^ ^^ ^^^^ ^^^'^ 
rence. Hence the "^ 

te find ih » W»§^ ^of filaces in 4be anfwsr^ 

I . Jf thexoliateqj. he Bor C natural^ the t^m^ 

ber qf places in XQe. anfwer^ will be ^ual to the 

difference between the number of places in the* 

divifor, and the fum of the number of places in 

the 
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the two faStota,^y^. thefir^ and fecond number 
in the proportioiu 

2. if the collateral be j ^ X i(»»ii//^rtf /, tW, 
number of fnkets. ifei th» anf^i^r will be one 
v^L^^^f A^J^ thcabovcfaid diBcrence. Sec the 
Ride J feBh a* •' ' • *-:' - ■./'•'i 



*• «- 



Exan^. I. Given the fa&ors 5 and 15, and the 
divifor 3, tirfthS thexjuotfent. -• 

' l\ C-::Vi •: B - ' " ' - ■ - ;::T 

Hit feCWld invribbfeT Is ibuiia *n a •naiur'diS^l 
lateral; therefore the number ttf places ih tfrt 
anf«eer, will be equal to the difference of places 
in the divifor^ and the two fadors. By the dif- 
ference of places^ fn the divife|[, «crd the two fac- 
tors, i$ here and hereafter meant, the difference 
tomtn the nubber of ^ti^ in ib6. ctivdi^^t-j 
i^ the Xim^«€.dite numbdr of 'pieces ia doth 

' Ekamp. 2. Given the faft6fs 6 ahd 7^, divlfor 

15. •■' •' 

6. ^s. t$ 30. anfwer 

;■_ ■ 1 ■■: -iV:: 'la": B •■■ ' ^ 

"llife feCond nutttbw ts fbiMid on B Uniftitttrdi 

tWfeibn; the ntrtrflbfcif bf jjbct^Hii -Ait aorvtt* Will 

Vc dnt KtaOfe diah the dSffttciice ol" jJates. ' ' 

•2. By 
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«.'1^y theprimeli. 

Examp. I. Giwn the fadors 1.5 and 75, divt- 

1.5 75* -2$^ 4.5 «»fwcf.. 
. I2 : B.:: Ii : B 
The fecond number is found oh a natural col* 
lateral ; therefore the number of places in the 
anfiwer, will be equal to the difference of places. 

Examp. %. Giren the factors i^ and 14, divi- 

% 4- 

12 14. 4* 42. anfwer 

I2 : C : : I2 : B 

The fecond number is found on ^Cj^niitf/ifr^/i 
^erelbre the axifwer hatb^ one pbce Ids thaa the 
difference of pUces, 



C H A P. IV. 

■ 

Of thi Ride of Tbne Ccmpamgdys iy^ tie inverted 
line^ er bow te find the ^iigBt rMifing Srmt 
the Divtfer of the ProduB of a continued M^Jr 
plication of three ff umbers into each other ^ l^yAtiy 
given Divifor^ at one OperatiohT * " ^ . 

N. B.^ F two numbers be :multiplie;.d into each 
X other^ and their produA be divided hy 
a thif d mimber; if the quotient ,arirm|^therefroa> 
be multiplied by a fgynh number^ this laft pro* 
duft will be the fame> as if the three given fac- 
. . tors 
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tors had been^ mult^ied teminually ioto each 
other, and their produft divided by the faqie .4i* 
vifor. Thus, - 

Let the given fadors be 4, 15 and 3, and divi- 
far 2. -J 1 ;. -. : 

Ifay 4Xi5-^aX3'^4Xi5-X3-5-2 

Thus: 
4.Xi5.«6o. , and 4,xi5.=6o. 
6o.-f-2.«30. 60.x 3*— 180. 

30,X3.=«90. i8q.->2.=90. 

Hence, having by the Rule given in lafi cb^tity 
found the quotient arifiiig from the divilion of 
the produd of either two of the three given 
faftors, by the given divi(br ; ilioire aU[ the Hides 
together, till the faid quotieiyt'ftands right 4igitnft 
the prime i, of the radius A. ' 

Then will the divifor ftand right againft the 
point marked G, at the left hand of uppicr A ; lb 
will the iaid quotient be fkted for its multipli-^ 

cation by any. third fador, by the Rule of Mul* 
tiplicEtion, by the dir^A lines. , 

N. B. Hence all areas jand fuperficies will be 
found on B, againft prime i of radius A : and 

The (blidity of any prilm^ &;c. will be found 
on'B or C, againft Its length, breadth, or depth, 
on radius A. 

Given, as above, the faftors 4, 15 and 3, and 
the divifor 2. 

4 15* ft 30»quotient 

X. Setl toC then againft^l2 isB . 
Now move all the Aides together till 30 on 
lower B, ftand right againft .1 on A ; then will 

• the 



die dmibr t, fland ng^ agauiA the Jorafi |)ii:G» 
-on upper A. ■ -- - 

Then will it be , - 

A : B :: A : B • 

4 15* 3 9^ ^^^ anfwer 
I ? C s: A I 8 

Hence, 
To tcftify tfcc bftrument fcr fioding the auo- 
ticnt arifing from the dhrifion of the prodtift of 
iny three mimbers iitto each other, dmdcd by*a 
fourth number, ^^ 

* • • • 

Place any prim? or 'mffVV^m^P^ ^ "g^t 

;9gaioft the prinfie 1 ^ i;he T^iiM:Asi ihw^ ^ace 

ilhc ijivcft 4iviipr ^ I a, 4^igl»t aggf^ 4J1? abpvi^ 

fj^ prifne pr iiitenwJ^iafle refpftQ»rflyj, 

. . Xhw wiH ithc aiUwer b^foqp4 ;l?y iieiQltei(Kipg 

P R O. P b R T J O N. 

As either of the i;h^e£ivi9n f^^son il pr I ;^, 
Is to ««hcrHQ|f thiB ,«tl»er: tiRp ^ 3 -Qr .(J j 

So i^ the thir4.oji;^ A^ 
To the quotient on B or C. 

SECT. IL Of finding tht Number ^ Places in 

the Anfwer. 

Sceiag when only two fa6tpr$ arc ?pncerne^, if 

the collateral be B or C natural* and the anfwer 

» . ...... 

4 faUs 
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fidk on Bi k ^U cemfift of ecjual places with the 
diffcfertcfe of phct& in the dlvflbr, aiid the fai4 
jteboTJs And ' 

That if the third feftor confift of one^ Integral 
place, and theftcond pwdoft be found on B, it 
«iil eon&ft of cc^al pkcds Hvith the above quo« 
tie&t. Itlbltows^' 

. That tbe ttuqibcriof places in thefetond pro- 
du6t, if found on B» will be one lefs than th^ 
difference (See Jftule, dap. SI.) of places in the 
divifor, and the three &(5i»rs/ Heftce, 

To find tbe number of places in tbe anjiver. 

GtK£RAL RUL£. 

1. If the cottnteral be B cht C nafuraly the an- 
f#e^ if it faRs M B, win confift of one place lefs 
than th« 4iflfer6A^% of places in the divifor, and 
the three fadors* 

2. If the coltaterai be jp lunhaiural^ the an- 
fwer,if it falls on B, wiU confift of i "^^^ P^^/ ^,^* I 

(^2 places lefs than f 

the abovefaid diference. 

3. If the ^fwer falls on C, it will confift of one 
fdace more than^if it fails on B^ in every cafe. 

Examples. 

1. By the prime I. 

i^xamp. 1. Gireh the ^dtors 4:, j^ and 3, and 

tfivifor 2V' . • 

Re£Ufy to the divifor as above taught. 

'."4 15. 3 ■ 90 

Thco it will be I : C :: A : B 

The 



^ 
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The coUater^ v^natural^ andithc anfwtr.^Mtnd 
on By therefore it hath i place, lels than the dxf^ 
ference of places in the diyiibr» and thofe in all 
the fadors. 

f 

Fa^rs»4. places^ diviibr'^i. .^.diC^j, 

Noit. If the thiid fz&xx had been 4, the an- 
Iwer would have been 120. Sft the Ruk abave^ 

Examp. 2. Given the. fadors 5, 8 and 3^ and 
divifor z. 

5 * 4 80 
I : B :: A : B 

Or, 
« 5 4 80 
I : 3 :: A : B 
The fecond number is found on B unnatural i 
therefore the number of places in the anfwer 
will be equal the difference of places. 

If the third number had been 7, the anfwer 
would have fallen on C9 and would have been 
140. 

2. By the prime I 2. 

. Rcftify to the divifor 2. Then 

Examp. I. Given the factors 15, 4 and 3, and 

divifor 2. 

'5- 4 3 90 
I2 : B :: A :'B 

The collateral is natural^ and the anfwer found 
on B ; therefore it wilt have i place lefs than the 
difference of places; 

Compare with the (irft example by prime I» 
arid Lemma 2: chap. 11. 

Exmf. 
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Eximp. 2. Given the fa&ors ijl, 1.2 and 12^ 
and divifor 1. 

tj i.t 12 93.6 
li : C :: A : B 

Or, 
1.2 13 12 93,6 
' I2 : C :: A : B 

The collaterai is C unnatural, and the anfwet 
falls on B. The difference of places -8:4. *. The 
anfwer hach 2 places lefs than the faid difference. 
Note. If the third number had been 20, the 
anfwer would have fallen on C, and would have 
been 156, viz. one place ^ore. 

N. B. The like is to be obferved by any other 
diviftn - ' 
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Of the fixed Divifirs on tie inverted JUne^ and of 
reSlifying the Injirument for anj Purpofe. 

SECT. I. Of the pivifors on the upptr Edge Sf 

Radius I 2 . 

r 

THESE are each put exafUy againft that 
point <^ its lower, tdge, which expreffcth 
its refppdiv^ numben 

Thios, thedivilJM' MB:: of the officcr*s inftru* 
ment,"(N< 25. in the table) is put exadlly againft 
that point of the radius 1'2, which/eprefents the 
number 27^8, vi2. the proper divifor fordtcular 
or elliptical meafure of ma^ buSiels* 

G Alfo, 
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againft that point which reprefents fhfi lutmbor 
359, viz. the proper divifor for circular ^tpd ellip- 
tical meafure of ale galbn^i and fp of tbp reft of 
the divifors on I 2. 

llence, 
If either of the divifprs on the radius. I 2, be 
placed right againft the ^ra(s pii* G, «; th^ldft 
hand of upper A \ thcu 19 the inftrunii^nj; ^^c^^ 

fied to tb? laid divifor. . , ^ 

■ • • * 

S E^ Tt It Qf,n>9l>h^ m the vffep M4g» 

of 4^ Ji»^ I. . 

Thefe are each put exaftly againft that .poiat 
of the lower edge, which exprefleth its reipeftive 
number. 

Thus, the divifbr WSS:. o|i tho officer's inftru- 
ment, (N^. 18.) is pui; exaftly ag;ainft that poin^ 
of the radius I, which refpre/etxts the number 
32.54, viz. the proper divifor for circular or el- 
liptical meafure of foft fbap, 
^ Alfiy, thctlivifor Tp; (N^. 20.) is placed exaftly 
againft that point of the radius I, which repre-^ 
fcnts the number 38.55, fjw proper divi&r for 
circular of elliptical m^s^ujc^^pC ta^pw ne^t. 

Hence, 

If either of the divifor^ on the rsidius I be 
placed right againft the brafs piipi G^ . at the right 
hand of upper A, tlien,. t^ecaufe the ra^ii I, md 
I 2, arc reprfcfcmatives of each other, the faici 

divifoc 



m • •■■ 
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4iV)ibri>ii I 2^ wUl ikmd iigtiAft tbe p6iht O, df 
the left hand of upper A y fkhd To will the ihftni^ 
menc faeiedtified to die faid diyiidn 'f h6 like is 
to be obferved of the reft of the divifors oh I. 



SECT. in. Of ^he Divifors on upper A. 

* ♦ • * 

Obfcrve^ jn all pofitions of the inverted line, 
whatever prime or intermediate of the radius I 2 
doth Hand againft the prime i, of the radius A ; 
the like prime or Intermediate on A^i doth iland 
againft the prime i, or brafs pin, on the radius 1 2. 

Thus, place the {n*ime 4 6n I 2, tight againft 
the prime i of the radius A, (fie tbi Rule to 
re6lify, ^l>ap. IV.) then will the prime 4 on A, 
ftand right againft the bra& pin, or prime i pf 
the radius 1 2« See chap. 1 fi£i. i. 

Again, move the inverted lide to the right, till 
the prime 5, of the radius I 2, ftands right againft 
the point G, or prime i, of the radius A; then 
will the like prime 5 on A» ftand right againft 
the prime i, of brafs piri of the radius I 2. 

Now, the divifors on upper A, are each placed 
right againft its reipe&ive proper point of the 
line A. 

Hence, 

If you place the prime i on brafs pin on upper 
edge of the radius I 2, right againft either of the 
divifors, on upper A, then will the faid divifor on 
I 2, ftand right againft the prime i, of the radius 

G2 A, 
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A, and confeq\iently the inflruthent will be rtfti- 
fied CO the faid diviior. 

The like is to be obferved of any other divifiir 
on upper A. 



CHAP. VI. 

Of Compound ^LiUiplication and Rule of Three 

Inverfi. 

To reftify the Inftrument. 

Rule. 

PLACE the prime i, viz. the brafs pin in the 
middle of the inverted line, right againft 
the brafs pin marked G, at the left hand of up- 
per A, and complcat the radius I; (fee chap. 1. 
fell. 2.) then 

SECT. I. Compound MuUiplicatioh will be per- 

formed by the following 

Proportion. 

As one of the faftors on I, 

Is toeither of the others on B or C; 
So is the third on A, 

To the produft on B or C. 
See chap. II. Lemma i, &c. 
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To find the number of places in the produft. 

Rule. 

rabove«^ 

If the anfwer falls |on v the colkter^^U (ff^ 

L below J 

l» IS many plaices as ^ 

€hap. IL fe£i. i .) it will confift of] <»« pi*ce 1 ^^^ ^^^ I 

^ two pls^ccs 3 ^ 

the fum of the number of places in all the faftors. 
Set chap. II. feS. 1. 

J^. B. The lower edge of B, and aUb of C, is to 

be efteemed the fame radius as its refpeftive up* 

per edge. 

Examp. I. Multiply 5, 7 and 8, into each other. 
5. 7. 8» 280. anfwer 
I : B :: A : C above 

Examp. 2. Multiply 40, 8 and 2. 
40. 8. 2, 640. aniwer 
I *: B :: A : B on 

Examp. 3. Multiply 2.4, 2.5 and 5, 
2.4 2.5 5. 30 anfwer 
I : C :: A : C on 

Examp. 4. Multiply .3, 1.2 and 20. 
•3 1.2 20 7.2 anfwer 
I : C :: A : B below 



G3 SECT. 
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SECT. II. Rule of Three Inverfe. 

KcGtify as above; thou m^l the fourth propor-^ 
ttonal inverfe be Ibuqd by the following 

Proportion. 
As the flril number oft I, 

Is to the feconcl on Q or C ^ 
So is the third on I, 

To the foqrth on B or C, 
5^^ chaf. I. Je£l. i , 

To find the number of places in the anfWer. 

R U L B. 

As many places as the third number hath 

/ Icfs V ^^^^ ^^^ ^^^ * ^^ ^^^y ^^^ ^^^ anfwcr 

^^^^ I more \ *^ ^**^ ftcond, if it falls on the 
collateral. 

fi&tfp. I. fe£l. 3. 

^ATtfw/. I, G)ytc0 8^ i$aiid40w 
8 26 40 3v2 anfwer 
I : ft ::. I : B.on 

Examp. 2. Given 6, 50 and 20. 

6. 50. 20. 15. anfwer 
I : B :: 1 : C above 



Examf. 
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B»Mtp<, %. 6iveti 5, 12 and 20. 
. . 5* Id. 4d. 13. anfwet • 
I : C- JJ 1 : G oh 

Examp. 4. Given 15, 24 and d. 
. 15. 24. $. 45. anfwef 
I : C :: I : B belo^ 



^ CH A P. Vii. 

/fott; /^ r^/?/^' /i&tf Inftrument for gauging and nlia- 
faring Ateas^ Sttperfides dnd Soiids ; and bow to 
find the Number of Places in the Anfwers^ ifc. 

S E C T. I. JV remfy the Lifirumenf. 

s 

1. For divifors on upper A; 

PLACE the brafs pin in the middle of the 
inverted line, (viz, the prime i of the ra- 
dius 1 2} right againfi the proper divilbr on upper 
A. See chap. V. feEt. 3. 

2, For. divifors on ca^us I. 

Place the proper divifor thereon, right againft 
the brafs pin at the right hand of the lino uppe^ 
A. See chap. V. ftS. 2. 

3. For divifors on radius I 2. 

Place the proper divifor thereon, right againfl: 

the brafs pin at the left hand of upper A. See 

chap. Y.fe£i. i. 

G 4 Having 
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Having re&ified the inftrument by one or Qdi< 
of the above rules, as the cafe in hand may re- 
quire, compleat the radius J, Or I 2. Then 

The fuperficial content or area pf the bal^ dF 
any redangular, circular, or elliptical prifm, and 
alfo the folidity of the faid prifm^ may be found 
at one operation, by the following 

General Proportions. 

As one of the giyen fides* of the |>afe on I or I 2, 

Is to the ether on B or C ; 
So is unity on A, 

To the area of the bale on B or C. 

And, 
So is the length of the prifiii on A, 

To its folidity or content on B or C. 
See Proportion, c&ap. IV. fe^. i • 
If the bafe be circular or elliptical, for fides% 
read diameters. 

N. B. All areas or fuperficies are found right 
.againd: unity on A; confequently will always fall' 
on B. See N. B. alfo Rule, chap. W.feS. i. 

N. A. It matters not which of the three given 
dimenQons be niade the firft, fecond or third 
number in the proportion, except when the area 
be required, or content at any feven|l ^vei^ 
depths. See Proportion, chop. IV, 
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SECT. JL' T^Jlnd the Nmher of Places in ibt 

AnfweTp 

Nr JS. Let thejradius B be efteeined the natu- 
ral collateral of the radius Iz-, and C the natural 
collateral of the radius I. 

Then will the ^lumber of places in anf aniwer 
be found by the following 

General Rule. 

rB, unnatural n 
if the collateral be <B or C, naturaH and the 

CC, unnatural 3 

anfwi^r be found on B, it wiU eonfiii. of 

ra5 many places as % 

<one place 7 .^ than I ^ difference of places 
L two places y i 

in the divifor, and th.c fum of the number of pla- 
ces in all th^ fador^. S(f chap IV. 

N. B. If the num^eif pf places in the divifbr^ 
equal or exceed the fuip of the number of places 
in 9II the fa&ors, and the anfwer falls on B ; it 
will be exprefled by a fra&ion having as many 
cyphers prefixed as the faid difference is^ 

N. J. If the anfwer falls on C, it will in all 
cafes confift of one place more than if it had fallen 
pnB. 
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SECT* m. To fini the Smi of the Nmhtr of 
Places in any three given Numbers. 

I« If all the given numbers arc integral or 
mixed, or one or two of them fra£lion$ of the 
firft order, then, * 

The fum of the number of places in them all^ 
will be equal to the fum of the number of inte* 
gral places in all of them. 

II. If one or twG^ of the given numbers are 
fractions of any other order, then 

1 . If eke number of integral pbcts exceed the 
number of cyphers prefixed in the firadtions, thr 
faid excefs will be the ^um of the number q£ 
places in them all. 

2. If the number of cyphers prefixed, be equal 
to the number of integral places; the fum of the 
number of places will' be negative, and will be 
exprefied by a fradlion of thd firft orden 

^. If the fum of the number of cyphers pre- 
fixed, exceed the number of integral places, the 
fum of the number of places will be exprefied by 
a fraftion, having as many cyphers prefixed, as 
the faid excefs is. 

III. If all the given numbers are fraAions, the 
fum of the number of places in all, will be ex- 
prefied by a fraftion, with as many cyphers pre- 
fixed, as the fum of the number of cyphers 
prefixed in ail. 

CHAP. 
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CHAP. Vlil. 

I : ' 

Ufe of 'DMfifi on the inverted Une if the Officer's 

Injirum$nt^ in gauging of Jreasiani, Solids^ at 

one Operation. 

S E C T. I. Of Divifors on upper Ai for relii"' 

lineal Bafis. (Tab. I.) 

»■ . • • • • 

y \ !• By*v4forMB;: (W>. I.) 

Encamp. i.iT^clVEN a parallele^epid^ bafc 64 
Vjr inches, by 18, depth 45: what 

is its area and content in malt bufheU? 

Redhfy to the proper divifbr, (fee chap. VIL). 

and compleat radius I. Then fee General Pro- 

portionSy in preceding chap. 

64 18 I .535 area j^s ^4.1 content 
I : C::A : B :: A : C ^ 

The l^ton4 number in the proportion is found 
on a natural collateral. The fum of the number 

places in all the faftors for the[ J^^^^^^ H { I } 
and the number of places in the divifor =»4|. 
therefinr^ tlie diS^cQce of places "= 7 ^ 1 ^^^' 

quently, thA numfao: cxptt fiing:the | coment I 

^iU I^^^J^^'*^^^^^'^^^ 

{^conuit of two integral places. \ 

ral Rule, chap. VII. fed. 2. 
: .: N.B. 
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If. B. As the Aides now ftand, you have the 
content at every inch deep. Thus,. 

» 

Examp. 2. Given the bafe 13 inches by 54, 
depth 26. 

13 54« Y «32^ ^"^^ 2^* 8.48 content 
I2 : B :: A : B A : B 

The fecond number is on a naturri collateral. 

N. B. If the breadth 1 8 in the firft example, 
had been made the firft number in the propor* 
tton, it would have been found on I 2, and the 
length 64, on its natural collateral B; and (o the 
anfwcr would have come out as above. S^e Lemma 
2. chap. a. The like is to be obfcrved of the 
fecond example. 

Examp. 3« Given the bafe 89*5 by 75«4« 
depth 6.5. 
^S 75'4 1 Z^^i^T. 6.5 20.39 cont. 
I : B :: A : B :: A : C 
The fecond number is foun4 on B unnatural. 

Examp. 4* Given the bafe 154. by 126, ^epth 

36T- 

154. 126 I 9. ar. 3^.5 329. cont. 

I2 : C :: A : B :: A : C 

The fecond number on C unnaturak 
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I . !• Brdivifor MS:' (No. 8.) 

Examp. I. Given a paralklopepid^ bafe 22.5 
by 4*75, depth 17.3 ; what is its area and Con- 
tent in pounds of bardfoap ? 

Redify and cocnpleat the radius I. Then 
^^•5 4.75 I 3.93 ar. 17.3 68.1 cont: 
I2 : B :: A : B :: A : B 

Examp. 2. Given a cube, each fide 9 itiches. 

9 91 2.98 9 26.8 

I : B :: A : B :: A : C 

Examp. 3. Given a parallelopepid^ bafe 15.6 

Jjy 12.8, depth 35,T» 

15.6 12.8 I. 7. is 35.5 261. 

I2 : C :: A : B :: A : C 

3. By divifors on DS: (N®. 13.) 

Examp. I. ;. Given a parallelopepidy bafe 6.2 by 
32.5 inched, 'depth 46.4; «(^hat is its area and 
content in pounds of dry ft arch? 

Re&ify, to the proper divifor, and compleat 
radius I 2. Then 

32.5 6.2 I. i. 46.4 232. 

I2 : B :: A ; B :: A : C 

Examp. 2. Given the bafe, each fide 8^, depth 

32.4. 
8.75 8.75 1 1.9 32.5 61.7 

I : B :: A : B :: A : B 



Examp, 
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Examp. %. Gt^en-^tlib twft: jziiodies by x8, 

depth .75. . . . . 1 . • 

18 12 1 B'^i 'IS: 4;-o.« 
I2 : C :: A : B :: A . : C 

Exsmp. 4.'Giiren the bafi^ each flde ^ ti^Lo. 
inch, depth 8.4. . : - - 

.75 -75 «• '0*4 ^.^ '•.ir7 • 
I : B :: A : B :: A^ : C 

See chap. VIL y^iS?. 3. alfo fart i. chap. VIII. 
Jea.^. -^ . 

^(7/^. The like is to be obfervcd of the reft: of 
the divifors on upper A# * 

N. A. There will be no neccflkf incompleting 
the radius, except when the' prop^ divifbf is 
found on one of the Hides. 

SECT. II. Bj Jivifirs on 1 anl. I 2, for tllip- 
tical and circular Bafes. (Tab. tl. and III.) 

iV. B. There is no other difference in the ope- 
rations by thefe^nd the former, tKao in re(5lifying 
the inftrument, which y^^ the preceding cbapier. 

Exampkso '' ^ 

i, B7 diyifer Tpn: (N*'. 21.) . 

Examp. I. Given a parallelopepid bafe 9^ in* 
ches by 17.6, depth 1$\ wh^at is' ic$ area and 

content iit tallow pounds ntdX^ ' 

Reftify as taught in the foregoing chapter, 
and compleat the radius I 2. Then 

9-5 
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9.5 17.6 I 4,2 25. 104. 

I : C :: A : B :: A : C 

Exan^. 2« (^en tlie ^f(ii^ inches by 12, 
depth i£. 
V 18 ' 12 : r' 5.4 ^ys* 81. . 

> I2 : C :: A ^fe ::"A : B 

2. By divifor ag.;. (No. 29.) 

Examp. I • Given a cjUndroid^ whoie tranvetie 
diameter of ^bafe 1$ 98 inch(^»^ conjugate -^64« 
depth 15-, what is its are^ .and content in ale 
gallons? 

Redify and complete the radius I 2. Then 

I : B :r'A : B ::^ A : C 

Examp, al^iveh a cylinder, ,<i}ametcr 25, 
<fcpth64. ■ ," ■'■-'■- J- 

25. 25. I. i!74"^'64. ^iii. ^, 
12 : B i: -A : B '?: A : C ' 
Note. The like is to be obfcu^ved of the xtfl of 
the divrfors on I and 12/^' 
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CHAP. IX- 

Ufe of Divifors m ufper A ef the inverted Uni €^J^ 
the Artificer's tnftrwneni^ in meafuring efSuper^ 
Jicies and Solids «/ one Operation. 

TAB. X. 

* 
ft " 

SECT. I. Of Board and fimher Meafure i and 

alfo of Sower's H^erki 

Examples. 
I . Of board meafure. . . 

By divifor Bft: (No. 105.) 

Examp. i./^IVEN a ftock of boards, length 
\jr 26 feet, breadth, 14 inches, num- 
ber 1 5 ; how many feet of boards doch the faid 
dock contain ? 

Reflify to the divifor, and complete the radius 
I. See chap. VII. Then 

26. 14 i^. 455. anfwer 
I : C :: A : B 
The fecond number is found on a natural col- 
lateral i difference of places «4. Anfwer tails 
below. See chap. VII. 

Note. In this fituation of the Aides, you have 
the content of one fingle board, or of a ftock of 
any number of boards, of the fame dimenfions. 

Thus, 
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Thus, 



§7 



againfl: 




on A 



60.66 



^' have 
5J 



the. 
con- 
tent 
of 



I 
2 

3 

4 

5^ 



> bQards,6f r. 



90.9 
121. 3 
151. 6 J 

Hence obferve, always make the number of 
boards the third number in the proj^ottion. 

Exampi 2. Given a^^r^ of 8 boards, length 64. 
feet, breadth g-^ inches. 

^'5 S-'^S !• 5.= i.br^. 8 40. ftock 
I : B :: A : B :: A : C 

Thtfecond number is found on B unnatural. 

Examp^ 5. Given a ftock of 9 boards, 1 1 feet by 

I Ox inches. 

II. 10.5 I 9.62=1. br^. 9 . 86.6 ftock 

I2 : C :: A : B :: A : C 



The y?rW number is found on C unnatural. 

2. In reftangled timber meafure. 

By divifor DTim.*. (N^ 109.) 

Examp. I. Given a parallelopepidi J^afe 84- in- 
ches by 14.8, length 364 feetj what is the con- 
tent of one foot of length thereof, and alfo of thei 
whole *prifm ? 

Rectify to the proper divifor^ &c. Then 

8.5 14.8 I .873 36.5 31.8 
I : C :: A : B :: A : C 
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Examp. 2. Given a paraUelopeptd, bafc 8.7 in- 
ches by g.5^ length 14.6 feet. 

9.5 8.7 I .574 14.6 8.37 
I : B :: A : B :: A : B 

Examp. 3. Given the bafe 12.6 by 10.8, kngth 

96.4. 

12.6 10.8 I .945 ^^-4 24.9 

I2 : C :: A : B 1: A : C 

JV". B. Always make the length the third tern» 

in the proportion. 

3. To meafure 2Lfef of like and cc^dXjoifts o£ 

any number. 
Rule. 
Take the hreadtby and alfo the depth or thick" 
nefs of one of the joifis^ in inches and decimal 
parts, and its length in feet and decimal parts, and 
multiply the breadth by the number oi joifts in 
the fet ; then will the content of the whole fet be 

found by the following 

Proportioic. 
As the depth of the joift on I or I2, 

I| to its length on B or C ; 
So is the fum of all the breadths on A, 
To the cmtent of the fet on B or C, 

Examp. I. Given a fet oiijoiftsy 34 inches by 

6^ » length 1 24 feet •, how many feet of timber 

is contained in the faid fet ? 

8x3-5=28 6.25 12.5 28 15.2 anf. 

I : C, :: A : C 

The fecond number is found on a natural col- 

laturaU 

Examp. 



E^^mp^ 4. Gives a fet of t2Joifisy 8 inches by 
^, length 9 feet* 

12X3 = 3$ ^ 9 3^ i8 anfwcr 

I :. B :: A : C 

The fevond number is found on B unnaturaU 

Examp. 3. Given 24. jcijts^ 1.05 inches by 1.25, 
iengtb 104^ feet. 

firft A : B •': A : B 

Th^n 

1.25 iq.5 25,^ 2,^9 
I2 : C :t A s C 

Thtfecond number ia fowncj on C unn^turat. 

Note. If jfe veral fets of joijls are of equal girt^ 
ttnd each fet of different lengths \ make the 
lengths the third numbers in the proportion, aod 
the content of c^h fet w;ll be found at Qne ope* 
ration. 

4. ^^ di^ifor QT\m.\ (N*>. 115.) 

Enamp. I. Given a cylindroid or elliptical 
prifm, tranverfe diameter of its bafe 4^ inches, 
conjugate i-J:, length, ,^5 of a foot*, what is the 
content of one foot of its length, and aUb of the 
prifm? 

Redifjr to the proper di^oifoty &c. Then 
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l2 : 


! B :: A 


t B :: 


A 


: C 



Examp. 2. Given a cylindroid> ^^y^ 8^6 inches 
by 42, length ii^ feet* 

8.6 42. I 1.97 12.5 24.^ 
I : B ;: A : B :: A : B 

H 2 . Examp. 
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Examp. 3. Given a cylinder, diameter of bafc 
12.8 inches, length 46 feet. 

12.8 12.8 I .89 46. 41. 
I2 : C :: A : B :: A : C 

5. In fawcr wovk. 

By divifor K:: (N^. 1 1 1.) 

Examp. I. Given a /^c* of hards, length 14 
feet, breadth 2 6 inches, kerfs 2 1 -, • how many 
hundreds of fawing doth the {eadjiock contain? 
Redify to the proper divifor, &c. Then 
14 26 21. 5,3 anfwcr 
I2 : B :: A : B 

Examp. 2. Given a ^^^i of 7 kerfs, 9I inches 

by 34t feet. 

9-75 3^-5 7- 1-63 
I : B :: A : C 

Examp. 3* Given z flock oi'i kerfs, 11 inches 
by 12.8 feet. 

12.8 II 8 .782 

I2 : C :: A : C 

• 

Examp. 4. Given a fiock 39 kerfs, length 44^: 
feet, by 2 81: inches. 

44.75 28.5 39. 34.5 
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SECT- IL Of Brickwork. 

How to find the number of rods or poleSy and 
alfo the number of Jiatute bricks in any walling, 
at any given tbicknefs. 

I. For the number of rods or poles. 

By divifor BW/. (N^. ii6.) 

Examp. I. Given a brick wall, length 156 feet, 
height 9.4; how many rods of walling doth it 
contain ztjiandard thicknefs of i^ brick? 

Reftify to the proper divifor^ &c. Then 
9.4 156 1.5 5.38 anfwer 
I : C :: A : B 

Note. In this fituation of the fiides^ you have 
the number of rods in a wall of any thicknefs^ 
being of the fame length and height with the 
above. Thus, 



2, I 7-i8 

i.5 ^bricks thick, is< 8.07 ? 



3-591 

8.97 >rods, &c^ 



10.77 ! 
14 3^ J 



againft < 2.5 >bricks thick, is^ 

i4» J 
Examp. 2. Given a wall 624- feet longy 8^ 

Hgh\ what is its content at i.^, alfo at 4- bricks 

thick ? 

8.5 62.5 1.5 1.95 ftand. 4.5 5.85 

I : B :: A : B :: A : B 

Examp. 3. Given a wall 245 feet by 14.6, 3^ 
^r/V/^j thick. 

245. .14.6 1.5 13.14 3.5 30.6 
J« : C :: A : C :: A : C 

H 3 2, For 
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2. For the number of bricks in any walling, 
I. By divifor ^rko: (No. xi8.) 

Examp. I . How many tboufand offtatute bricks 
are required to build a wall 85 feet long^ and 9 
high, zt ftandard t\i\Q\itit{& oi 14 brick? 

Rcfkify to the proper dtvifoTj $cc. Then 

9. 85. 1-5 12.2 

I2 2 B :: A : B 

Anjwer 12,200, 
JNT. B. Allowance is here made for cement or 
mortar, 

Examp. 2. How many bricks are required to 
build a wall of 45 fM by 78 ^t ,i4, dfo at 24 
^kks thick ? 
45, 78- 1.5 56. Hand, 2.5 93.6 
I2 : B :: A : B A : B 

Anfwer at 1.5 bn 56000 at 2.5, 93600. 

Examp. 3. How many MVi^ are required for 
^ wall of 28-i/r^^ by 15.6, at i\ and 4 J- bricks ? 
28.5 15.6 1.5 7.1 4,5 21.4 
I2 : C :: A : B :: A : C 
Anfwer at li br, 7^00 at 4I, 21400. 

Examp. 4. How many bricks are required fop 
^ wall 9|. fcttbigkj 6 /p^g", at 6 bricks, 
9.5 6 6. 3.65 

^i^ioer 3650. 
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j?V. 5. For finding the number oi places in the 
anfwers, &c. See General Rules, cbaf. VIL 

SECT. III. Of Glazier's Work. 

N. B. This admits of two cafes, viz. when the 
Jbeight IS taken in feet and decimal parts, and 
the breadth in inches and decimal parts ^ and, 
when both dimenfions are taken in inches and 
parts* 

Examples. 

I. When the height or length is given in feet 
and parts, and the breadth in inches and parts. 

By the divifor GL: (No. 106.) 

Examp. I. Given 24 lights, each i\: feet by 
224. inches \ how many feet of glazing is con- 
tained in each light, and alio in all of them ? 
Redify to the proper divifor ^ &c. Then 
3.5 22.5 I 6.56=1.1. 24. 157. total 
I : C :: A : B :: A : *C 

Examp. 2. Given 14 lights, each 3^ feet by 
II 4- inches. 

1 1-5 3^25 I 3.1 1 14. 43-^ 

I2 ; B :: A : B :: A : B 

Examp. 3. Given 32 lights, each 9.9 inches by 
I, ^^ feet. 
9.9 1.58 I. 1.3 32. 41.7 
I : B :: A : B :: A : B 

H 4 2. When 
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t. When the length and breadth are both given 
in inches and decimal parts. 

By divifor Gl.\ (N?. no.) 
Examp. I. Given 4 lights, each 128 //^ri&^i by 

Redify to the proper divifor^ &c. Then 
128. 62, I. S5' 4r 22Q. 
I2 : B :: A : B :: A : C 

Examp. 2. Given 6 lights, each 44^ inches by 
284. 
44.5 28.5 I. 8.8 ^. 52.8 
I : C :: A : B :: A : C 

Examp. 3. Given 4 lights, each ^6 inches by 
364. 

^e^s 5^' '• 14-2 4- 567 

I : B :: A : B :: A : B 

5^^ General Proportions, and Rules /^ find the 
number of places in the anfwers^ chap. VII. alfo the 
firft example, chap. VIII. 

N. B. If the height and breadth are both taken 
in feet and decimal parts, reftify as for Compound 
Multiplication^ and let C be efteemed the natttr^l 
follatfral of I, and proceed as abov^. 
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SECT. IV. Of Gauging of Ships, 

I. By divifor Shw.'. (N®. 104.) 

Exqmf. I. Given a fhip of war, length 150 
feet, breadth 39, depth 19^; what is her bur- 
then in tons ? 

Jledtify to the proper divijor. Then 

^5^' 39' ^9-5 ^H^ anfwer. 
I : C :: A : C 

Examp. 2. Given the length 9^ feet, Ireqdtb 
38, depth 14. 

95. 38. 14. 505. anfwer 
I ; B :: A : B 

Examp. 3. Given the length 128 feet, hread$b 

32, ^^/i& 16. 

128. 32. 1 6. 655. anfwer 
i : C :: A : B 

%. By divifor Shm: (N?. 120.) 

Examp. I. Given a yeflel, /f»f/i& 96 feet, 
treadth 38, //^//i& 14; what is its content or 
jpurthen, as a merchant man ? 
Jleftify to the divifor ^ &c. Then 
^6. 38. 14. 536. 
I : C :: A : B 
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Examp. 2. Given the length 87 feet, breadth 
22, depth 15. 

87. 22. 15. 302. anfwer 

I2 : B :: A : B 

Exatnp. 3. Given the length 150 feet, ireadtb 
39, i/?p/i> 19!. 

150. 39* 19.5 1200. 
I2 : C :: A : C 

3. Vij divifor Sh&x (No. 119.) 

^amp. I. Given a vcffcl, length 87 feet, 
hreadth 22, i/^//& 15 j what is its content or bur* 
then ftatute ? 

Reftify to the proper divifir. Then 
87* 22. 15. 305. 
I2 : B :: A : B 

Examp. 2. Given the length 98* feet, breadth 
26, depth 14. 

98. 26. 14. 379» 
I : C :: A : B 

Examp. 3. Given the length iz6 feet, breadth 
42^ ^^/i& 244. 

126^ 42.5 24,5 1395, 
I2 : C :: A : C 
5^^ General Proportions, and Rules to find the 
number of places in the anfwers^ chap. VIL See 
alfo the firft example, chap. VIII. 

The End of the Second Part. 

A KEY 



KEY 

TO THE 

MODERN SLIDING RULE^ 
PART III. 

J)efcrtption of the Line D, wtb its life in 
extraiiing the Roots g/* Squares, and in the 
Proportions of like Areas and Superficies : 
Alfo in gauging and mearuring of Areas, 
Superficies and Solids. 

C H A P, I, 

Defcription of the Line D, and of the Slides B and 
C, nvben ufed tbere^joitb ; alfo of the imaginary 
Jladii above and below D. 

SECT. I, Vefcription of ibe Line D. 

THIS line is put on the oppofite fide or plane 
of the inftrumcnt to the line A, It con- 
fitteth of one fingle raiius of numbers divided 
into two equal parts, ^t the intermediate point 
3162, &c. The one part being placed above^ 
the other below the Aides ; each part being tiSr 
a^ljr equal in length to the radius B or C. 

SECT, 
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SECT. II. Of the Slides "R and Q, 

Thefe, when taken together, may eafily be 
conceived to reprcfent/<?«r diftinft radii of num- 
bers; each edge of each Jlide reprefenting a 
radius \ ' neverthelefs, when ufed with the line D^ 
they reprefent three entire and diftindl radii only, 
one above another. Thus, 

I . Place the Jlides B and C, between the two 
parts of the radius D, and move them together, 
till the prime i on D, doth (land right againft 
the prime i of the upper edge of B •, then will 
the prime i of. the upper edge of C, ftand right 
againft the intermediate point 3162, &c. of the 
upper edge of D. This I call the direSl pofuion 
of the radius B. 

Now the lower edge of D, may be conceived 
to be joined to its upper edge at the point 3162, 
&c. aforefaid, and coniequently to ftand againft 
the upper edge of C, in the very fame manner' 
as it now doth againft the lower edge of B ; that 
is, the primes 4, 5, 6, 7, 8, and 9, with their /»- 
termediateSj may now be fuppofed to ftand againft 
the fame primes and intermediates of the upper 
edge of C, as they really do on the lower edge 
pf B. 

Therefore the lower edge of B, doth reprefent 
the upper edge of C, and may be efteemgd the 
fame radius. 

Hence obferve, the lower edge of B doth, re- 
prefent the next radius above its; own upper edge, 
^hjch therefore I call B %. 

z. Move 
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2. Move the Jlides B and C together to the 
lefty till the point 10 of C, Hands right againft 
the point 10 on the lower edge of D ; then will 
the prime i of the lower edge of C,.ftand right 
againd the intermediate point 3162, &c. of the 
lower part of D. This I call the direS pofition 
of the raditis C. ^ ' ' ' 

Now the vpper edge of D, with its prime r; 
2> 3> with their interme£aiesy^mzy be fuppofcd 
to be joined to its lower edge at the aforefaid 
point 3 1 62, &c. and ftanding' againft the lower 
edge of B, as it doth againft the upper edge of C. 
- Therefore the upper edge of C, doth reprelei)t 
the lower edge of B, and may, be cfteemed the 
fame radius. 

Now, it is otivious, the lower edge of C/is 
the next tadius above the kwer edge of B ;. there- 
fore. 

The lower edge of C, doth reprefcnt the next 
radius above its own upper edge j which there- 
fore I call C 2. 

Hence obferve, ^ ' 

. The Jlides B and C, when ufed With thfc ridhas 
D, do in every oblique pofiilon^ reprefent tbree 
entire and diftindt radiiy 

rift, 7 , - rB, •) flower •) ^ 



» ■* 



S^CT, 



tto 



A ItBY TO tut Pzrt 



SECT. in. Of tb$ imaginary Badii ahome ^m^ 

1, Of th Radius ahonje D. 

Vhct B dirtS\ now you arc to Tuppofe an- 
other radius like unco D^ running upwards frooi 
its firft point lo on D^ towards the right hand^ 
with the primes J ^ 2 and 3^ and thetr interme^ 
iJiW^/ ftanding pr abutting againft the Uw^r 
edge of C* viz* C 2^ ill the lame manijcr as the 
like primes l^ % and 3^ with their inSirp^diaM 
on D^ do agaii^ the primes and inicmediatfis of 
the upper edg? pf B. 

So that the radius C 2, is now fuppofed to (land 
agaiqft the r^idius next ^^^^ D» but is repre* 
fenced hy the radifts B, (binding againfl: the like 
part of the radius D. 

2. 0/ /i&^ i?j^/V iehw D. 

Place C 2 ^/W5 ; now you muft imagine a like 
radius to D, running down from the point or 
prime i of D, t^^wvds the &//. ajad having 
thereon the primes 9, 8^ 7, 6, 5 and 4, with their 
intermediates^ (landing againft the like primes 
and intermediates refpedtively, of the upper edge, 
of B, as the like primes 9, 8, 7, 6^ .&c. with 
their intermediates on D^ doth againft thofe of 
the lower edge of C or C %. 

So that the radius B, is now fuppofcd to ftand 
againft the radius next below D; but is rcpre- 
fented by the radius C 2, or &w^r edge of C. 



Chap, IL MoDSRv Sliding«Rule* f t^ 

Note. All other imiginary radii abw? and bei 
low B, C and D, may be reduced to the radii B, 
C and D, in the fame manner as the radii above- 
and below the radii A, B and C, are reduced 
thereto. See Corollary, part I. chap III. fell. 3. 
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Of the Di^fition <ff Primes cni tnttrnudiatu m 
/i&^ Radius D ; and how to find the Radius whereon 
any Number is refrefented. 

SECT. I. Of the Di^qfitiotts of the Primn 

and Intermediatis. 

THE primes and intermediates on thefc lines, 
are difpofed in fuch manner, as, that wheq 
either the radius B or C, is in dir'eS pofition, it 
becomes with the radius D, a table of fjuares 
with their roots. 

Thus, 
Place C direSl \ now have you all fquares xt^ 
prefcnted on C, with their rcfpeijkive roots on D. 
Thus, againft the f(iuare 4 on C, you have its 
root 2 on D, and againft the fquare 9 on C, is its 
root 3 on D J alfo, againft the fquare 25 on C 2, 
is its root 5 on D, and againft the fquare 64, is 
the r^ot 8» &c. 




SECT. 
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SE6T. II. To find the Radius whereon dry 

Square is to hejougbt. 

I. For integral or mixed numbers. 

Place C dire^y and let the prime i of I), znd 
alfo of C, reprefent unity. 

Then will all fquares or numbers, confifting 
of an odd number of integral places, be found 
on C, and all fquares or numbers, confifting of 
in even nuniber of places, on C 2. SeefeSi. ty 

2. For f rational fquares^ 

Place C direSl^ and let the point 1 on D, and 
alio on G, reprefent unity or i. 

Then will all fractions of the firft order, alfo 
all fraSlions having an even number of cyphers 
prefixed, be reprefentcd on C 2 -, and all fraSlians 
which have ar\ odd number of cyphers prefixed, 
will be found on C. 5^^ as above. 

SECT. III. To find the Number of Places in tic 

Root of any given Square. 

1. Of integral or mixed {qo2ircs. 

It is evident from what hath been laid, that if 

the given number confifteth of two integral 

places, its root will confift of one integral place, 

viz. one half the number of plaqes in the given 

fquare. 

Now feeing the radius D is equal in lengthy to 
both radii B and C, it follows, that for every two 

places 
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pbces^ anjr given fquare is fuppofed td be ^- 
icreafedox dicreafedy the revt of fuch fquare mi^ 
be fuppofed to be en&iafid or decreafed refpec- 
tivcly, by one place. Compare with Corollary^ 
part L chap. III. feS. 3. ^ ^ 

Hence, 

i. If the number of inie^al places in any 
given Iquare be even^ the number of places in 
its root will be half that number. Again, 

Seeing the root of any fquare conlilting of one 
integral place-, doth confift of equal places with 
the root of a fquare of two integral places ; 

Hence, 

2. If the number of integral places in the 
given fquare be odd^ add one thereto ; and half 
their fum will be the number of places in its 

* 

root^ 

2. Of /rational iquzrcs. 

From what hath been faid in the foregoing 
fe£tion, it appears, that the root of a fraction of 
the jlrji order, will be a fradlion of the Jirjl order. 

it alfo appears, that if the given fradtion be of 
the fecond order, its root will be a fraction of the 
frfi order. 

Hence, 

If the given fquare be of the frji or fecond or- 
der, its root will be oithtfirft order alio. 

When the given fquare is of any other order 
then, 

I. If the number of cyphers prefixed be even^ 
half that number mufl be prefixed in its rop^ 

I 2. K 
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2. If the number of cyphers are 0dd ; deduS 
ooet and half the remmnder muft be pre&xed is 
the rwt. 
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Of Proportions by the Line D. 

FROM what hath been faid (thap. II. feS. i) 
it appears, that the radius D, is a Jine cf 
roots^ and that each pime and imermediate the^^ 
on, doth reprcfent its own fquare. 

Thus, the prime a doth reprefent its fquare 4', 
the prime 3, i^ fquare ^i and the prime 4, ic 
fquare 16. 

Alfo, the intermediate 2.5, doth reprefcnt its 
fquare 6.25, and the intermediate 8.5^ its fquare 
72.25, &c. 

Hence, 
If D be prime radius, the fourth proportional 
fcund by thcfe lines, will bear the fame prop(fr^ 
tion to the fecond number, as the fquare oi the 
third, doth to the fquare of the firft. Thus, 
2 8 4 32 
D : B :: D : B2 
That is, 

4 8 16. 32 
A ! B :: A : B 

Now, if the area or fuperficial content of the 
iafe of any pnfm, be multiplied into the kns^^ 
of the faid prifm, and the product thereof be di' 

^' yided 
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vided by a proper divifor^ the quotient hereof, 
•will be the foUdity of the faid prifm, in that mea- 
/lircj tQ which the faid divifor is adapted. Thus 
in the laft example. 

If 4 be the proper divifor^ 8 the length of the 
priftnj and the area of its bafe 16, its coniejif 
will be 32. 

Which by the line D will run thus : 

As the fquare root of the divifor on D, is to the 
length of the prifm on B or C ; fo is the fquare 
root of the area of its bafe on B, to its content on 
B or C. See Example i • 

Hence the fquare root of the divifor for any 
purpofe, is the proper gauge point for the fame 
purpofe* Hence it will be, 

As the proper gauge point on D, is to the 
length of any prifm on B or C; fo is the fquare 
root of the area of its bafe on D, to its folidity 
or content on B or C. 

Lemma. 

The folidity of all prifms of equal height or 
Ungth^ having flmilar or like bafes^ are to each 
other, as ace the fquares of their homologous^ or 
like fides of their bafcs. Hence 

The folidity of all prifms will be found on the 
"inftrumefitt by the following 
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Proportiok. 

As the proper gauge point on D, 

Is to the length of the given prifm ort B or C9 
So is the fide of its bafe on D, 

To iisfaliditj on B or C 



C H A P. IV. 

Ufe of the Gauge Points on the Line D of the OflBr 
cer's Inftrument^ in gauging of the circular ^Orets 
and Prifms. 

TAB. VII. 

S E C T. I. Of circular Areas. 

Proportion. 

AS the proper gauge point on D, 
Is to unity or i on C or C 2,* 
So is the given diameter on D,f 

To the area on B or C. 
♦ N.B. Unity or i, neither multiplies nor divider; 
+ See Lemma in the foregoing chapter. 

Obfervc, from what hath been faid in the for- 
mer chapter, the middle radius C and 62, is in 
all oblique pofitions of the Aides, within the com- 
pafs of the line D. 

JV^ A. Unity being the fecond number in the 
proportion, C or C 2, will be always collateral. 

Hence, 
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Hence, 

The anfwcr, in regard to the collateral^ may 

r thereon ' 
fall < on the firft above or below it. 
^ on the fecond below it. 

That is, ^thereon. 

If C be collateral^ it may fall < on the next aboveit. 

C or on the next below it. 
r thereon. 

If C 2 htcollateraly it may fall j on the next beW it. 

V or on the fecond below it. 

, See chap, I. fe£t. 2 and 3. 

^ To find the number of places in the anfwer. 
Becaufe radius D is equal in length to the two 
radii B and C, (fee chap. I. fe£l. i.) hepce thp 

Genehal Rule. 
As many places as the third number in th^ 

proportion hath \ 1 r ^ than the firfi ; twice fo 

many places will the anfwer have ^ |"? ^ than 

the fecond^ if it falls on the collateral. See chap h 
feil. 2. alfo Corollary, chap. III. part I. 

If the anfwpr fall? on the j r^^ond f ''^^^^^ above 

the collateral, zdd\^^^^^^^^' 

■ I two placest 

f firft 7 

If it falls on the "J ^ if radius belowj dc- / 



(^ two plaices. 
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Note. When the third number in the propor- 
tion confifts of equal places with the firfi^ the anr 
fwer will be natural. 

Examples. 

I. By gauge point WG: (No. 72.) 

Examp. I . Given a circle^ diameter 25.4 inches \ 
what is its area in wine gallons? 

WG: I 25.4. 2.19 anfwcr 
D : C :: D : C on 

Examp. 2. Given the diameter 5 5 inches. 
WG: I 36. 4.4 anfwcr 
D : C :: D ; B2 on 

Examp, 3. Given the diameter y^\. 

WG: I 75.5 19.38 anfwer 
D : C ;: D : Cz firft above 

Examp. 4. Given the diameter 15.6. 
WG: I 15.6 .827 anfwer 
D : C :: D : B firft betew 

The above anfwers are all natural. 

Examp. 5. Given the diameter z\i. 
WG: I 218 1 61. 5 anfwcr 
D : C :: D : C 
The third number hath i place more than the 
firft^ and the anf\yer falls on the collateral^ there-: 
fore it hath 2 places more than the fecond num- 
ber, viz. more than i. 
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Examp. 6. Given the diameter 9.5. 
WG: !• g.5 .306 anfwer 

D : C :: D : C2 

» 

The tjbird number hath one place lefs than the 
^rfij therefore if the anfwer had fallen on the 
collateral, it would have had 2 places lefs than 
the feccnd'y but it falls on the next radius above 
it, therefore it hath x place lefs than the fecond 
number. 

Or thus. 
Becaufe radius B and C 2 reprefent each other, 
(fee chap. I. fe£t. 3.) fuppofe the third number to 
be found on the next radius below D, then wjll 
(the anfwer be found natural. 

That is, 
WG: I. g,s .306 

D : C :: ^D : B 

^xamp. 7. Given the diameter 126. 
WG: I. 126. 53.97 
D : C :: D : B . 
The third number hath i place more than tho 
Jirji% therefore if the anfwer^ had fallen on the 
collateral^ it would have had 2 places more than . 
xhtfecond^ but it falls on the next radius Mw, 
and confequently hath i place more. 

Or thus, 
Suppofe the third number to be found on the 
next radius above D, then will the anfwer be fouod 
natural. (See as above.) 

Thus,> 
W.G. I. 126 53.97 
D : C :: +D : Ca 

1 4 iV'-A 
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N. B. The like may be done in the foUowing; 
Examples^ which are marked with an JJierifm. 

Examp. 8. Given thie diameter 350: 
WG: I. 350. 415. 
D : C :: D : B2 
The third number hath i place ffiore than the 
frft^ and the anfwer falls on the collateral^ there^ 
fore it hath 2 places mare than the fecond num-f 
ber. 

?. By gauge point US. (W. 83.) 

* Examp. I. Giyep the diameter .864 inches | 
what is its area in pounds of bardfoap ? 
HS. I- .864 .0216 
D : C :: D : Ca 

The third number hath 1 place lefs thw the 
Jf;^ ; anfwer falls on. 

Examp. 2. Given the diameter 34J, 

JiS. .1 34-5 34*4 
D : G2 :: D : Ba 

The /Z^/Vi/ number hath i place more than the 

firjl't anfwier falls on next beloiv. 

Examp. 3. Given the diameter 31.5. 

HS. I. 31.5 iS.y 

P ; C :: D : C 
This is the fame cafe with the laft, 

f Examp. 4. Given the diameter 1 46. 
HS. I. 146. 616.9 
P ; C :: D : B 
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The third number hath 2 places more than 
thtfirfty therefore, if the anfwer had faUen on 
the collateral^ it would have had 4 places more 
thjan the fecondi but it falls pn the ^ecQnd, be|owt 
jtherefore it hath 2 places more. 

S E G T. II. r For circular Prifms. 

r 

Proportion. 

As the gauge point point on D, 
1% xp the ^/?^//& of the ,cy,%dcr on B or C^ 

So is the diameter on D, 
To the content on B or C. 

^«; ^^n]|, fi&<2^. III. 

Note. 

r thereon 

J or oa the fecond J r°^*r^P^ 

t thereoo 

4 or on the fecond J '***»• **• 

<the caOtf <r^« 

Ton 

3. Jf the Quddle Jradios he ceSater^If the anfwer may f*U < on firft ^^MPt 

j^ on firft id^ 

]the tolUiera!. 

Examples. 

I. %j gauge point KG: (N©. 75.) 

By collateral B. 

^ Examp. I, Given a cyliiider, diameter 120 in- 
fhes, ^^/i' .75 ; what is its content in ale gallons f 
AG: .75 120. 30.07 anfwer 
D : B :: D : B 
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The third number hath i place mare than the 
firjti anfwer feHs on the caUaieralj therefore ic 
hath 2 places wore than the fecond number. 

Examp. 2. Given a qrlinder, deplb .075, dia^ 
peter 236. 

AG: .075 236. 11.63 anfwer 
D : B :: D : C fLtV^above 
The third numbijr hath one place tnore than 
thtfirjl ; anfwer falls ahove^ and . •. hath three place? 
more than the fecond number. 

pxofnp. 3. Given depth y.^^ diameter 6.25. 
AG: 7,5 6.25 .815 anfwer 
.D : B :: D : B2 fiX^ above 
f Examp. 4. Given depth j^y diameter 9.?^ 
AG: y^. 9,8 20.05 anfwer 
D : .B ;: D : C2 fccopd above 

By collateral C. 

# 

Examp. I. Given the depth 12.6, diameter 11.5, 
AG: 12.6 2.5 .219 anfwer 
D I C :i \i : C on 

-Examp. 2.. Given depth 12.6, diameter 45^^ 
AG: 126. 45.5 72.6 anfwer 
D : C :: D : B2 on natural 

* Examp. 3. Given depth 126. diameter 8.7 ^; 

AG: 125. 8.75 26.8 anfwer 
D : C ,:: D : C2 firft above 

* Examp. 4. Given depth 1.26, diameter 144, 

AG: 1.26 144, 72,74 anfwer 
P : C :: P : B i[&.below 

2. By 
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2. By gauge point DS. (No. 87.) 

By collateral B i. 

Examp. I. Given a cylinder depth 8.4 inches, 
^diameter 38.5 ; what 13 Us content in pounds oidry 
Jtarcb ? 

DS. . 8.4 38.5 242.7 anfwer 
D : B2 :: D ; Bz ^» 

Examp. 2. Given the depth -84, diameter 27. 
DS. .84 27. 12.2 anfwer 
D : B2 :: P ?' C ^» 

* Examp, 3. Given the ^pth 84, diameter .$^5. 

DS. 84, .995 *^ 1,62 anfwer 
l3 : B2 :: D ; G2 Rrfi alcove 
Examp. 4. Given the depth .84, diameter 124, 
DS. .84 124. . 251^. anfwer 

D ; .B2 : D : B^?c below 

• • • • 

By collateral C 2. 

Examp. I. Given the depth 28.5, diameter. 75,. 
DS. 28.5 .j^ '3125 anfwer 
li : C2 :: D : C2 on 

^xamp. 2. Given the depth 2.^5, diameter4i.5, 
DiS. 2.85 41.5, 95.7 anfwer 
D : C2 :: D : B2 firft below 

f Examp. 3. Given the depth 2.85, diameter 15. 
DS* 2.85 15. 12.5 
D : C2 :: D ; C firft below 

♦ Examp. 4. Given the dppth .285, diametct* 

DS. .285 105. 61.25 anfwer 
P : p2 :: P : B f?cond below 
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CHAP. V. 

^ gauging tfj^i ullaging e^ C<i/fe, 

5E C T. L 0/ gauging ef Gj/*/. 

THE concavity or capacity of every c^?^, is 
fuppofcd to be in the form of one or other 
of the four following folidsj viz, 

ri. A fpheriod. 

I 2» A parabolic fpindle. 

the middle fruf- ! € Two parabolical connoids 

turn of r I ^ t abiittbg againft 1 com. bafc*^ 

I C* Two cones abutting againfl: 

L'** \ I common bafe. 

NoW) in order to afcertain the true capacity or 
content of either of thefe cafks by the infirument^ 
it mud firft be reduced to a cylinder of ecjual ca* 
pacity. 

For this purpofe, there are on die backfide of 
one of xhejidcf or Jliders^ three lines, called lines 
of varieties^ abutting againft a line of inches^ and 
and mzxkt^ fpheriod^ ^d variety ^ and 3d variety y 
which are ufcd in the following manner ; 

Subtrad the bead diameter of the C4ik to be 

gauged, from its hung diameter^ and obferve the 

difference ; which difFprcpce fcek on the line of 

inches^ and againft it, on the proper line of varietyy 

you will find a number ^ which being added to 

the head diameter, the fum will be the mean 

required. 

Examples. 



FP- 
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ExantpUs, 
iftvar. advar. sdvar.. 

^'^*° i head 27. 38- »^ 



difierence= 9. 7< 

Then, 



6.3 



On var. 



}2,{againft < 7, f inches, is ] 4.45 
t3,3 43,3 ti.68 

Therefore, 
ill var. ad var. 3d var. 
To head diameter 27. 38. 29, 

add 6.3 4.45 1.68 



Thcmcans= 33.3 42.45 30-^8 

Thus, any cajk being reduced to a cylinder ^ its 
content in ale or wine gallons, &c. will be found 
on the injlrument by th« following 

Proportion. 

As the proper gauge point on D, 

Is to the length of the calk on B or C; 
So is the mean diameter on D» 
To its content on B or C 
See Proportion, chaf. III. 

Examp. I. Given a caflc of the^frft variety, 
whofe bung diameter is 34 inches, and head 27, 
and its length 43 ; what is its content in ale and 
wine gallons? 

34. — 2 7=: 7. difference 

Then againft 7 inches, on the line of varieties^ 

(fperiod) is 4.9 .•.27+4-9 ^=^3^-9 ^^ ^^^ ^^^^ 

diameter. 

Therefore 
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Therefore it will be 

AG: 122. ale 7^^^^ 

WG: 43. 31.9 148. wine 5^ 
D : B :: D : C 

Examp. 1. Given a cafk of the fecond variety, 
bung 36 inches, bead 32, length 48. 

36—32=4. 
Againft 4 inches, on variety 2, is 2.52 .•.32+. 
2.5^=34*529 the «rtf» diameter. * Therefore 
AG: .... . 160. ale 7 ^^^^ 
WG: 48. 34.52 197. wine 3^ 
D : B :: D : Bi 
N^e* The like is to be obfcrvcd in the third 
variety. 

SECT. II. Of the Lines of Segments in uDag- 

ing of Cajks. 

Thefe lines arc put on the edges or narrower 
planes of the inftrument. That immediately un- 
der the line A, is for calks 1ying<f and is marked 
SL. the other is far cuiksftandingy and is marked 
SS. 

Each line is to be ufed with the Aides B and C, 
in the fame manner a3 with the line D. 

Now, the ullage of any caik wiH be found by 
the following 

Proportion s» 

I • As the bung diameter on C, 

Is to 100, on the proper /%;of feg# 

So i$ the wet or dry inches oft C or B^ 

To a fegmene on SL. or SS. 

2. As 



2. As 100 on A, 

Is to the content of the calk on C ; 
So IS the above found fegment on A, 
To the ullage on B or C. 
N. B* If the quantity of liquor remaining in 
,the cafi be required, make ufe of the wet inches j 
if the quantity drawn ofy the dry inches. 

Examp. I. Given a cafk lying j bung 31 inches, 
content 75 gallons, wet inches 284; what quan- 
tity of liqour is in the calk,^ and how much drawn 
off- 

1. For thcr quantity in the cajk^ 

31. 100. 28.5 ^y.x 

C2 : SL. :: C2 : SLu 

Then by the line A* 

100. TS^ 97*^ 73- anfwer 
A 1 C :: A : C 

2. For the quantity drawn off, 

31. 100. 2.5 2.52 
\^2 t oJLi* II v^ S ol^* 

Then by the line A. 
160. 75. 2.82 2.1 ttifwe^ 
A : C :: A • C 
J^ote. The like is to be obferved by the line SS* 



CHAP. 



tti A Ksy TO TH* Part ^i 



CHAP. VI. 



Vfe 4)f the Gauge Points on the Line D ofthiAr-- 
tificer's Jnftriment in meafnring tf Fo\Yffio*» 
snd their Prifms. 

(TAB. XIII.) 

•SECT. I. Of Polggensi 

Proportion. 

AS thd proper gauge point on D, 
Is to unity (or i) on C or C 2 ; 
So is the fide ♦ of the given polygon on tJi 
To itsfuferficiat content on B or C. 
If a circle, for fide* read diameter or circimference* 
See Proportion, chap. lY.feSl. i. 
N. B. To find the number of places in the 
anfwer, fee the General Rule, chap. IV. 

Examples, 

I. ^y gauge point Qd: (No. 13^,) 

Examp. I. Given the diameter of a circle 15^ 
inches ; what is its fuperficial contettt in feet? 
Qd: I. 15.5 1.31 

D : C :: D : C on 
Examp. 2. Given the diameter 35.8. 

D : C :: D : B2 on 

Examp. 



r 
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* Ex amp. 3. Given the diameter 7.6. 

©d: I. 7.6 .315 
D : C :: D : C2 fitAaioUe 

* Examp. 4. Given the diameter 105* 

0d: I. 105. 60.1 
D : C :: D : ' B firft below 

2. By gauge point 8gn. (No. 142.) 

* Examp. I . Given the fide of an oSiagon, 9 ^ 
inches -, how many fuperficial feet doth it contain ? 

8gn. I. 9.5 3.026 
D : C2 :: D t C2 on 

Examp. 2. Given the fide 3^. 

8gn. I. 35. 41.07 
D : C2 :: D : B2 firft below 

Examp. 3. Given the fide 25. 
8gn. I. 25. 20.95 
D : C2 :: D : C firft below 

* Examp. 4. Given the fide 12. 

8gn. I. 12. 4.85 
D : C2 :: D : B fecond below 

S E C T. II. 0/ Polygonal Prifms. 

Proportion. 

As the proper gauge point on D, 

Is to the length of the prifm on B or C ; 
So is the Jide of its bafe on D, 
To its content on B or C* 
See Lemma, &c. chap. III. 

K Examp. 
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Examples. 

1. "Rj gauge paint ^i (Np. 133.) 

* Examp. I. Given a cylinder, length 4^ feet, 
diameter 1 5 inches \ how many y2?//^ /r^/ doth it 
contain i 

©d: 4.5 15. 5.52 anfwer 
D : B :: D : B naturd 

^ Examp. 2. Given the length 44- feet, diameter 
3.95 inches. 

ed: 4.5 3-95 -J&S 
D : B :: D : Bi atftat^oa;^ 

* Examp. 3* Given the diameter g.^ inches, 
length 45. feec. 

@dl 45« 9.5 22. 
D : B :: D : C2 fecond above 

2. By gauge point Sgci. (No. 142,) 

Examp. I. Given an odagonal prifm, length 
6.4 feet, fide of its bafe 24.6 inches ; how many 
f olid feet doth it contain? 

Sgn. 6.4 24.5 129.S 
D : B2 :: D : C on 

* Examp. 2. Given the length 78. feet, fide of 
bafe ,875 inches. 

8gn. 78. .875 2. 
D : B2 :: D : C firft above 



Exampl 



r 
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%"• 4-35 24.6 74.5 

^ : B2 :: D : B firft below 

• ^x^w/. 4. Given the length 15.4 ktt, fide 
1 3.4 inches. 

8gn. 15.4 13.4 92.7 

I^ • C2 :: D : B fecond helm 



CHAP. VII. 

Ufeoftbe Favors onBandC of the Artificer's /«- 
ftriment, m finding the fuperficial Content <?/ Po- 
lygons and Pktonicks, ^c. 

TAB. XIV. and XV. 

Leriirtia. 
rpHE areas or contents of all like fuperficies 

;... ."""^ ^° ^^^ °'^^'*» ^ ^'■^^ the/j««mQf their 
hke fides. Hence the 

Proportion. 
As unity (or i.) on D, 

Is to the proper failor on B or C, 
So is the fide of the given polygon, or flat§i 
nick on D, 
To the content on B or C. 
To find the numhr of places in the anfiaer. 

Rule. 
As many places as the third number in the 

K 2 pro- 
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proportion hath j ^^^^ \ than one-, twice io many 

places will the anfwer have \ J^^^^ ^ than the fac- 
tor or fecond number, if it falls on the collateral 
See General Rule, chap. IV. 

S E C T. I. Of Pallors on B, for Polygons. 

(Tab. XIV.) 

Examples. 

I. Byfaftor i2gn. (N^ 147O 
♦ Examp. I. Given a dodecagon tzoh fide 15 fcetj 
what is its fuperficial content in fquare yards? 
I i2gn. 15. 280. anfwer 
D : B :: D : B ^» 

Examp. 2. Given the fide 7- feet. 

I. i2gn. 7-5 69-9 

D : B :: D : B2 firft: <j^wr 

* Examp. 3. Given the fide .95 of afoot. 
I i2gn. .95 1.12 
D : B :: D : C2 fecond above 

JV. B. When the /i&/Vi number is a fradtion of 
the firjl order, let 10 on D reprefent ««/i^, (or i,) 
then will the anfwer be natural. Thus in the laft 
example. 

i.o i2gn. .95 1. 12 
D : C2 :: D : C2 



2. By 
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c 

2. ^y faSor :0d (No. 157.) 

^ Examp. I. Given a circle, diameter 10.5 feet. 
I. r©d 10.5 9.62 
D : B :: D : B en 

Examp. 2. Given diameter 22.8. 
I. :0d 22.8 45.36 
D : B :: D : C firft above 

• Examp. ^, Given the diameter .75. 
I. :©d .75 .049 

D : B :: D : C2 fecond above 

Or, 
i.o :0d .Jg .049 
D : C2 :: D : C2 natural 

SECT. II. 0/ the Faftors ^;? C '2 in finding the 
fuperficial Contents of the Platonicks in Square 
Yards, a Side being taken in Feet and decimal 
Farts. (Tab. XV.) 

To redify the Inftrument. 

place the proper //^5(7r on C 2 right againft jo. 
on D, then fuppofe the faid faSor to be on B, 
ftanding againft the prime i . of D, and proceed 
a3 abovee 



K 3 flxampks^ 
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Examples^ 

^y fa^or ixrn. (N^. 159.) 

^ Examp. I. Given a dodecaedrouy the fide of one 
of whofe pentangular planes is 14 feeti what is 
its fuperficial content in fqu^e yardf ? 

Reftify to the proper fadton Then 
i^ j2rn. 14. 449*5 anfw^r 
D : B :: D : Hz on 

Examp. 2. Given the fide of a dodecadron 3.8 

feet. 

I." I2rn. 3.8 33. anfwer 

D : B :: D : B2 6rft atcwe 

TV. B. When the given fide is e^preffcd by a 
fraSion of the firft order, let 10 on D reprefcnt 
umty or I ; then will the anfwer be natural. 

See i\r. B. Example 6. and 7. chap. lY.feH. i. 



CHAP. VIII. 

Of Proportions of fimtlar or like Areas and Super- 
ficies. 

PHOPOHTION. 

AS the content of any area or fupcrficies on B 
orC, 
Is to either of its given fides on D; 
So is the content of any like 3XC2i or fuperficies on 
on B or C, 
To its like^i^ on D. 

Seehemm^j chap. Ylh 

To 



Chap. VIIL MoD£RN Slidinc-Rule. j$s 

To find the radius^ whereon the third number 
in the proportion is to be fought; alfo to find the 
nnmher of places in the anfwer. 

Rule. 

I. When the difference of places in thtfirji and 
third numf>ers is even. 

Seek the third number on the prime radius^ and 
if it be thereon found within the compafs of the 
line D, the anfwer falls on the collateral^ if not, 
it falls off. Thus, 

If •< P > be primCy and the third number 

found on its rtj^efentative \^ > the anfwer s fall 

O^l^'l'^^Xxkift collateral. 
l above \ 

Note. If the middle radium be frime^ the anfwer 

will fall on. 

To find the number of places in the anfwer. 

As many places as the /i/r J number hzth^^jT' 

than the Jlrjl^ half fo many places will the anfwer 

have \ J^J"^ y than the fecond^ if it falls on the col- 

lateral. 
If the anfwer f alls 1 1^^^ ^t, |i^}''»' place. 

t. When the diflference of places in the ^rfi 
and third number is odd, then. 

If the third number be |^'''^ I shaft thcfrft, 

K 4 feek 



^ 
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feek it on the radius ntxty^J^^ the prime^ and 

if it be found thereon, within the compafs of the 
line D, the anfwer falls on the collateral^ if not, it 

To find the number of places in the anfwer^ • 

Rule. 

If the third number be|^'*''^|than the firfl, 

places as the third hathJ^J* j than the >/ af- 
ter ^-<^^Y£:::;Y^ '- --y p^-^ -^ ^'^^ 

anfwer have j JT ^'Ithan the fecond number, if 
it falls on the collateral. 

If the anfwer falls {^^^!j| the collateral^J^^ 
one place. 

Examp. I . Given a coucb^ floor or ctfterny length 
75 inches, breadth 46, and ^r^<« 1.6 hufhels; what 
muft be the diinenfions of a like coucb^ floor or 
cifterny whofe area fhall be 6. bufhels ? 
1.6 75. 6. 145. length 
C2 : D :: B* : D above 

And 
1.6 46. 6. 89. breadth 
Cz : D :: C2 : D ^;?? 
? B;=:C2, 
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Examp. .2, Given a piece of land^ length 15 
chains, 60 links, breadth 5.75, content 9 acres ; 
. what muft be the length and breadth of any like 
piece, whofe content fhall be 20 acres ? 

9. 15.60 20. 23.25 length 
B ; D :: C : D natural 

And 

9. 5^T5 20. 8.57 breadth 
B2 : D :: C2 : D natural 

Examp. 3. Given an o£lagon^ whofe fide is 9 feet 
and content 43.44 yards •, what is the fide of an 
o£iagon whofe content ftiall be 77.2 yards? 
43.44 9. 77.2 12. anfwer 
C2 : D :c B* : D above 
♦ B=C2 

JV. -B. When the difference of places in the /r/ 
and third numbers do not exceed 2, 

Then, 

1. If j p I be prime J and the third number be 

greater 1^^^^ ^\^^firfi^ the anfwer will be natural, 
leffer j 

2. Ifj^ Xbcprimcy and the /i&iri number be 

^^-f^ X than the firjl •, make its reprefentativc 
greater^ 

primCy and the anfwer will be natural 

N. B. If the third number be found | ^Jj^ 
D, feek it on its proper reprefentativc. 

4 . If 
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\i \h< middle radius be prhne^ and the dificr- 
cacc 0£ places two^ the third number muft be 
found thereon^ and the anfwer will fall on the cal^ 

lateral^ and have ^»^ place -J , /. J- than the y?- 
cond, if the /fori be {^^"^^^ 1 than the/r/. 

Examp. Given the fqnares 2^ and 435. and 
root .845. Thus, 

Plac^ 2.5 on C2 to .845 on D; then fuppofe 
2.5 on B to fland againft .845 on — D, then it 
will be 

2-5 -845 435- "-H 

B : — D :: C2 : +D fecond ahove 

Note. — D fignifies the radius below P, and 
+D the radius above it. 



SECT. III. ^0 find a geometrical mean Pro- 
portional, between any two given Numbers^ viz. 
Such a Number wbofe Square Jhall be equal 
to the Produdt of fbe /aid two given Num^ 
bers. 

Proportion. 

As one of the given numbers on B or C, 

Is to itfelf on D ; 
So is the other on B or C, 

To the proportional on D. 

See Lemma, fart i. chap. Y. 
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Examp. I . What is the geometrical mean pro- 
portional between 4 and 1 6. 

4* 4. 1 6. 8 anfwer 
B2 : D :: C2 : D natural 

Examp. 2. Given the numbers 12 and 48. 
12. 12 48. 24 anfwer 
C : D :: C : D natural. 



The End of the Third Part. 
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PART IV. 

Defcription of the Line E, wit A its U/e in ex* 
traSling the Roots of Cubes, and in finding 
the Solidities of the five Platonicks or 
regular Bodies ; Alfo in finding their ^€\^t 
in Stone y Leadj Iron^ Box, and Marble ^ 
and in Proportions offimilar or like Solids. 

C H A P. I. 

Defcription of the Line E, and of its Ufe in ex^ 
tracing the Roots of Cubes. 

SECT. I. Defcription: 

THIS line is put on the back fides of the 
Hides 6 and C, in a broken and doubled 
manner. It confifts of four complete equal, and 
alike radii of numbers, called E, E 2» E 3, and 
E 4. with part of another called E 5, and diftin- 
guiftied by the difference of the number of cy- 
phers annexed to the prime i. of each radius-, any 

three 
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three of which arfc cxadly equal in length to the 
radius D. Thus, 

Place the Aides between the parts of the radius 
D, and move them together till the^V»^ i. of the 
radius E, Hands right againft the prime 1 • of the 
r/tiius D. Then will the prime i. tif the radita 
E 4. viz. the point marked 1000. on the lower 
edge of the Aide, ftand right againft the point 
10. on the lower edgfe of D. 

This I call the direil pofition of the JUde Or ra^ 
dius E. 

Now, from, what hath been laad o& the Ime D, 
(chap. I.) it is eafy to conceive that the i^er edge 
of the Aide E, and the lower edge of the Aide 
£ 2, do reprefent each ot&er ; alio, that the up- 

per edge of the Aide £ 2, and lower edge of the 
Aide E, are reprefentatives of eachr other. 

SECT. II. Of the TUfpfitron of the Primes and 
Intermediates on the line £• 

Thefe are difpofed in fuch manner, that when 
the Aide E is in direSi pofition, it becomes with 
the line D, a table of cubes with their roots. 

Place the Aide E direft, now have you all cubes 
reprcfentcd on the Aide E, and their roots on D. 

Thus, 

Againft 8 on radius E is its root 2. on D; 
againft 27. on E 2, is its root 3 on Dj againft 
64. E 2, is 4. its root, and againft 729. on £ ^, 
IS its root 9. on D, &c. Hence, - 

S EC T, 
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SECT. III. 1^0 find the Radius whereon tofeek 
anf given Cube or Number. 

I. For integer or mixed dumbers. 

Rule. 

If the given cube confifts of ^ 2, ^ integral ]p\zce$^ 

rE. 

it muft be fought on the radius <E2. 

N. B. If the given cube confifteth of more 
than 3 integral places, divide the number of 
places by 3. and if nothing remains, the cube 
muft be fought on E 3. 

If the remainder bej ^* > feek it on radius I p 

2. For frailionat cubes. 

rfirft n 

1. If the cube be of the < fccond > order, {ctk it 

(third i 

on radius < £2. 
CE. 

2. If it be o£ any other order, divide the num* 
ber of cyphers prefixed by 35 if nothing remains, 
the cube muft be found on the radius E 3. 

If j ^ > remains, fcek it on j g^* 



SECT. 
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SECT. IV. "To find the Number of Places in the 

Root of any given Cube. 

I. For integral and mixed cubes. 

It is manifeft from what hath been faid, that if 
the given number confifteth of three integral pla- 
ces, its root will confift of one integral place, viz. 
one third of the number of places in the given 
cube. 

Now, feeing the radius D is equal in length to 
three radii of E, therefore, for every three places 
any given cube is fuppofed to be increafed or de«- 
creafed, the root of fuch cube muft be fuppofed to 
to be encreafed or dccrcafed refpcftively by one 
place, by Corollary, part i. chaf. III. Hence the 

Rule, 

If the given cube confifteth of one, two or three 
integral places, its root will confift of one integral 
place. 

If the cube confifteth of more than three integral 
places, divide the faid number of places by 3, and 
if there be no remainder, the quotient figure will 
(hew the number of places in the root, but if any 
thing remains, the root will have One place more. 

2. For fraHional cubes. 

It appears by this foregoing feftion, that if the 
cube given be of the firft, fecond, or third order, 
its root will be of the firji order. 

JV. B. If the cube given be of any other order, 

divide 



r 
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divide the number of cyphers prefixed 1^ iireep 

and if the quotient figure be < a»>^c r^ will be 

a fraftion of the ^ 3d ^ order. 

t4thi 
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Vfe of the Fa£tors oh the Line E, injinding the So-*' 
Itdtties oftbefioe Platonicks or regu far '&f dies *, 
nnd 0lfo their Weight ifi^ Stone^ Box^ and Marbkl 

I • - . * ..... I « 

mWI J?. TT^ ACH fit^or on the radius E, is na 

MJj other than the fblidity of its correA. 

^nding platonicky whofe fide is unity ^ or i. and 

rE2 "> 
<acH faffor on the radius < E3, > is the weight of 

tE4,3 

f common ftone^ 
its correlponding platonick of < box C in 

' ' ' t marble J 

founds, aver dupoife^ whofe fide hone inch. \ ^ 

1 • • • 

■ Lemma, 

The/oJidity^ and alfo the weight of all fimilaiP/ 
or like folids are in proportion to each other,^. as 
are the cuies of their homologous orJike fides*. 
Hence the following 

L I " General 



i4^ A- Krr to Ti*ir fki^ 

dsNEHAL Proportion, 

Is to the pthi^tfaSor on the line E. 
So is the lide* of the.glveil platmck on D^ 
To the anfwer on E, 

* N* B. By the fide of zny platomck is meant 
the fide of one of the plana^ whereof its fuperfi^ 
cits is compofed. 

To^ndxhc number ot places in the anfwer. 

i[^. In ail oblicyae po6uoA& of the. fb^s, 
there wiU b^ tm emlrc rW^VV ^9^.^ parts^Oii tsvff^- 
others of the line E, within the compafs of-the 
line D» viz. the two entire middle radii^ and part^ 
^;tbe pp%,mi^mh €Qnfeij|?niljt the aifvftr 16th 

Oft -i. 

ott the next ^ ,. (the cok 

Hence the 

R u t I. 

J. If tfte /A&^ number h*i the pfrofWi^tittiir eaSi^ 
iifteth of ^jii^<9/ places with thejirft^ viz. one» the 
^fwer will confift of equal places with the fecmi 

-». If th^e /ftiW rtUffitier cdnfiftcth of a/jf^qwal 
|^ifs#iihthefifcft,- thenj becaufe' the jr^^«/ E> 
is e^ad: in length to tbrec radii' of £, it will be, 

^ As 



It may fall oni 
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As many places as the /iWrihath .v^r^^f^httt 
^ht^ jSrfi.,iJbree tims {omtnyfliXiti spiU^thc f ^iwr 
l&ff6':|^'|tHan tli^/eVe^^^^^ iFitBllJ dH t& r^^ 
lateral.' :...,,, 

'!ff"ih6 knlVer Mk 6a f he j fcepo;!! r^^ 
— • Itfiird* J' - {^ . . 

add 12 VplaceSi . 

'^T^. L The difirmej^^ tkc radii is eafily iu 
. ftiHguilficd by the iifferme of the number of 
iypiers annexed to the prime i . of each tadiiu^;. 

m 

Exofispli^* 

ti Ifytbe B&oi% on radius E; for foli^e j» ^ 
, . ; -,; (Tab: XVI.) 

Examp. T. Given a tetraedron, whofe fide is $} 
iwhat is its folidity f 

I. .4rn 6: 15.4 anfwer 

n : E :: D : E3 fecbnd ahove 

»• 

' ^)caikp. 2. Cfivcn thi fide of a tetraednJn iu 
•' ' f. 4^n 12. ^03.5 
D : E :: D : tin 

The /2?iri ttuti^ber huth ^^^ plac% more than thi^ 
JSrJi I ^'.the af^w^ Mih ibrei more than xhtfiS^. 

Or thuiK natyralV . . * 

I •4rn 12. 203*5 
_ D : E i: +D : E4 
See Sxmpks 6 and 7, ^^r/ IlL ri&i^. IV^ 

L 2 a, Sjf^ 



zjl9 a Key to the '^ut^: 

* 2. ^yfaSors for the weight of platonUks. 

* - -^ ^.0f rf^/^/»g" the inftrumenr. 

Place the flidc E direffi (See fed, i .) rtow againft 
the prime i. of the radius E 2, is a brafs pin on 

C marked G, whofe diftance from the p:ime f, 
of the radius D^ is exaftly equal to the length of 
one radius of the line E; hence, in, all ^i/ijof po- 
fitions of the Aides, what ever prime or intermediate 
of E 2 ftands againft the faid point G, the like 
prime or intermediate of the radius E> will ftand 
againft the prime i. of the raiiusXi^ and. it is 

■ equally obvious, that whatever point of E 3 ftands 
againft the point G o^ lower p, the like point of 
E will' ftartd dgaihft the prime i. and alfo tlic 
point 10. on D. Thit is, 

In all oUi^ pofuioiis^ of the JMes^. tjK prime 
1. the 2 points G, andthia'point lo^oii D, do 
Hand agamfl:,/?^^ primes or intermediau*^ |icoce, 

• - "' • ' TCo reSfify the inftrument. 

K U L.E. 

1^ JpQxfaaors on E 2 or E 3.' ' 

Place the proper fallor zj^zv^^ tlie jjoint G, 
and then fuppofe it to fta^d againft thq prime u 
pf D, and proceed as above. . 

,2. For faSmv^ E4. . . 
Place the propcr/^^r againft tbti^ point- Jo. oa 
D, then fuppofe it 4a be- dn E;'- 



^ 






^ Exampk 
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'Examples. ^ / 

I. By faSars on KTr, for J}o»e., (Tab. XVII.) 

I. By/tf5?ffr:Spd CN°- 176.) 

Given difpherel whofe diameter is 7.5 inches; 
what is its weight in pounds averdupoife ? 

Reftify as above taught. Then 
I. :Spd 7.5 20. anfwer 

D : E.:: D : E4, third ^^w^ 

2. By faSior .i2rn <N^ 177,) 

Given a dodecaedron whofe fide is 10.5. 

Reftify. Then 
I. .i2rn 10.5 801. anfwer 
D : E :: D : "B on 

\ 

The third number hath one- place 7«i?/'i? than 
the/r/fi therefore, the, tf;g/^vr.j;,aph three i»<7r^ 
tlKi2:cM^ 

Or thus, natural, 
I .larn 10.5 * 801. 
D' :- £ j^: +D : ^£4, t .■ ' 
See. JE;««fl!^ 6jand, 7, jp^r; III. chap. IV. 

.- ' Bjr /<z^or/ on E 3, for box. (Tab. XVIII.) 

. By/^^r;8rn (N^ 179.) . 

Given an oftaedron^ whofe fide is 34.5 inches,. 
' Reaify. Then 

I. :8rn 34.5 72.1 
, P : E :: D : E2 ^r^alova 

I'Z By 



.1 



> . • ' 



tW A KSY TO THB 

By failcrs qo £.4 for marbk. (Tab. XIX.) 

By faster . I irn (N®. xoi.) 
Given a aodecaedronj whofc fide is $.45. 

EciSUry. ^ ' ' ' 
I. .i2rn §.45 4^3. . 
D : £ ;: P : ]^ x}fiK4 ^hs^ 




» « 



CHAP. III. 

0/ Proportion ^/ Solids ly the Line E: 

GSNSRAL PrQPORTION* 

AS the €ontent^ or "Joei^bt q{ s^ny given ^^//^ 
on E^ 
'Is to Jts/ilf on D; 
So fs the content or weight of any ///t^ folid on 5,- 
To its like^^ on D, 

£^^ Lemma, chap. U. 

.in . 

JST. A The r^iftfi \vbcrcon to find the third 
number in the proportion, and y fo to know the 
numbfr o£ ^//t^^i in the anlwer, -ipiav be kpown 
from what "hath been (aid in the foregoing chap- 
ter, and iNT. S* ch'af. VIIL of tKc linc'D. 

Examp. I. Given t\ parallelo^epid hi^^th 124.. 
inches, breadth x 8, depth 11, content or folidity 
^7^ i(ie galJor^s 3. what mu(^ be the cjimcr^ons of 

a like 



L « 



82. . 
E : 


D :: 


100. 

Ea 




4jRw ; 
Ea : 


D :: 


loot. 
Ej 


t%3 5'^hs(ti4th 
: mtwui 


87. 
E s 


II. 
D :: 


100. 
E2 


ii.52«depth 
: D 



SI -like ;piH^a%lop«8^, whpfc cwtciit -%#:be 



I. 



11. 



III. 

JSxamp. 2. Given a parallelopipedy length 5. 
feet, breadth 44-, dejpth 2, content 45 feet \ what 
mull the ditnenHons of a \\kt par allelopi fed. hc^ 
whofe concent (hall be 150. feet? 

45. 5. 150. 7.47=»length- 
I. 



II. 



E^amp. 3. Given a^/^ e?/ w/^r, length of keel 
80 feet^ breadth of midihip-beam 30, depth 15, 
burthen 360 tons; what muft be the dimenfitms of 
a like built ihip^ whofe burthen (hall be 100a 
tons ? 



E3 : 


D :: 


£4 : 


D 




45- 
E3 •■ 


4-5 


:: £4 


6.72 
: D 


as breadth 

1 


4» 

45- 
E2 : 


2. 

D : 


150'. 

E? : 


D 


-depth 



u. 



Hir 



360. 

E4 : 


80. 
D 


1000. 
:: E5 


1 12.41* length 
: -f D tf^«?ur • 


360. 
E3 : 


30. 
D 


1000. 
:: E4 


42,i7wbreadth^ 
: D on 


360. 
E§- : 


J 5. 
D 


1000; 

:; E3 


2 1.08= depth 
natural 






L4 


Exatnf* 
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■ Eaimmp. 4. Girm an irm Mlety diameter 4 in- 
u, weight ^'pounds; what muft the ^- 
^erofti baUet of the (ame metal be, whole 
ight (ball be ^ofoutids? 

9.15 4. 30. . 5.915 anfirer 
Ea : D :: E3 : D 



The End of thi Foithtb pAxr. 
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Contmnig the Conftruftion and life of .tables 
^ natui^al Sines and Tangents: Alfii the 
Manner of w^r^/^g- Proportion by tbe\ 
Hiding ^/i^^j and Tangent Sy and of thiir 
life in plane Trigonometry. 

■ CHAP. I. 

Of the Coiifl:ru6tion of Tables of natural Sines and 

Tangents. 

THESE are tables (hewing wh^t proportion 
the fine or tangent, &c. of any given arch . 
of a circle, bears to the radius of the faid circle^ 
which are thus conftruAed. 

4 * * 

4 

!• Naturalyfo^j. 

l^ On the centre C, with any radius (AC) dc- 
fcribe the quadrantal arch of a circle AD % and 
coxnpleat the quadrl^lt ACd. 

2. Divide 



n 
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^ Divide the arch AD into 6 equal parts in the 
the peik^ b, c, d, e, ai\4 f> ib will the Aud^ff'-' 
be juft 1 5 degrees diftant from each other, and the 

6^11 r»5 O.d^ f A^ « fACb")- fbb. 
he /J 130./ ^,3 lAcl-alACcI^ Ice. 

lt75Jf «UfJ UCfJilff. 

3* Divide the rtfi/{^ CQ into ^o. eoual parts, 
and number the diviflons i, 2, 3; :f, 5, IScc. from 
. C to D. 

Nov, ^e. fiaes.^, be, id, fttt; tie}i>g i^plfetf tor 
^ r^^CDi wi^ ppitit out dKteda, «iMit |(fo- 

pl2P{tOf»eaqh/iif.4f«H^ar «i*fi '■«4p'i GBi which 
PRCgj^rt^pn is,, ^hc. j^^ft^^^n^ of it^ f«^eftwt ^h 
or ang^e. Thus, 

Now It is very conceiveabte, that, if the mdius 
CD, be fuppofed to be; divided into 100, 1000, or 
novdod^ equal pacts the above^f^^ wjH bear the 
fzmt^ fU9pfftf&n ther^iOj as they now dt> to the 
radius. 10. ocCD^ THet is^ 

If the radius CD be J J^'^ |'thenwiUthe/»fgb 




^2*^8.8 19.9 5 



^ ' • 



• at 



Confequently, 



r 



Cljajjl. J; Modern . Slidijjg^^le. t^^ 

Confcqucnt^^ 

If the radius l^c 130. 1 j . 1 5000.000 
10000, the fuuural < 45 ^ ^^i u^ < 707 1 .068 
fineoj |w. I 1 8660.254 

V5-J L9659.258 

Hence, if the radius CD b^ fijpypofed to be di- 
vided into 10000. equ9\ jg^t^^s |i^ the ancfc AB 
into 90. equal par^s or degrees, wd each degree iq* 
to 60. equ^al psMs, or minutes 4>S a degree ; and tke 
^(j^^ of q^cb mitvute be drawn to the radius CD, 
ttit Uid cefines will point out on CD, what propor- 
tion the^e of each minute doth bear to the faid ^ 
r^^4f^s CIX apd wiaX be i^i ?^a tl^ fame tahl? of 
ci natural fines, which yau mav find in thofe ex- 
ceUent Matbematicaf fahUf cgtoi^ru^led by.Meiiit. 
BriggSy Wallis^ Halley^ and Si/jr/, late S^xi^Vi? pro^ 
feffors of geometry at Oxford, and p^blilhed bjr ^ 

tlwtingeijipw^ Mr- ^h^m^^ 

2. Of natural tangents. 

I . On thcj centre C, with any radius, C B, draw 
the ar(;K QPf And complea^ the. qHfldfant BCD. 

2« Piyi^g tjje <irci>, BD into 6. equal parts, at 
the foriQer, in. thp points a^ b, c, d, e. 

jj. Diraw the tangent line BE, and from the 
center (i, through the points a, b, c, d, e, draw the 
Jeeants Cg. Ch, Ci, Ck, and CE -, 



81^/^^ 130/ =:! VBbl-a BCU 
fQ wiU^Mli. }^ ^ |45> S J^ S B<^ ? S {BCo 



» ■v% 




fiili (.751-^0 tfieJ LBCc 



Now, 
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^Bhlbe 



Now if the tangent < Bh v be applied to the radius 

tBii 

f 2.679492 y 
CD, it will reach fix>m C to < 5.773503 > the na^ 

ixcoocx^ooi 

tiual Umgent at< 30 >degrees« 

^45^ 

Again, continue the radius CDr^nd hy off DG» 
GH,, HF, each equal to CD, and fuppofe the 
whole line CF to be divided into 40 fuch equal 
parts as of which the radius CD is xo. Then 

The tangent jgg J being applied to CF, will 

reach from C ^^{lylaosoU^^ ^^^^^^^ ^^ 
gent of V ^ [degrees. 

Hence, if the radius CD be fuppofed to be 
1 0000, the line CF will be 40000; and 

Confequently, 



If the radius be \ 30 / , ^^^^ \ 5773-503 
loooo, the natural s 45 > ' ii h i ^oo<^o.0oo 
tangent of f ^^ i I '73^o*5o8. 

Hence, i^ the radius CD, be fuppofed to be. di- 
vided into loooo equal parts, and the line CF to 
be irately continued, divided and numbered re* 
fpedtively, and the tangent linf BE, be al£> fup- 
pofed to bt infinite^ jind gra^uatpd toevi^cry nimute 
of a degree ; then,'; if from each miftutc of the 
line B.E, a right line be drawn perpendicularly on 

the 






thi? trffiniteY\t}& CF, it will p^int out t^epeofi w^ 
proportion the t^Agont of each ©iftutc of a dcglWt 
'cl)9th bear4;9%r^//«f QDf^^^^clwiJl be m cffiiiSfc> 

lAT.Sherwst^^T9h\e^QiNuMs4.f^^^^Si .a 
, M. B. Tabk^crf^natviFaLjfef/Mrff ff>ay be fortncd 

alfo by transferring the fecam ef '€ath ntinott of 

the quadrant BQD, to the infiffjJe line CF, and 

cqmparing them.therewith. Thiis, > . 

Cr' ■ ■ "" 




1 'MB. The'ver/edjlnes Ag.Ah, Ai, Afc; &e. 
majr ip the likie manner be transferred to the linis 

• «. . k. . • - 

SECT. II. Of the Ufe cf dalles ef haturd 
Sines and Tdngent- in working of Proportions. 

'. I . Of tangefifS'. 

If in any Mangle, a right line be drawn faralkl 
\o either of its fides, fo as to cut the othef two 
fides, (vich parallel will cut ofF*a triangle like unto 
thcfirfty whofc fides will bear the {^mc proportion 
to each other jcfpeftively, as do the fides of tljc 
/ry? * i and whofq tf»f/« wiU be equal to the angks 
q{ the frjif. > • -- 

Thus, fro»»^:pbint F io >v?i/«J CB, draw the 
rJghi line o^ Jke Fe, parallel to the tangent iin^ 

* Second PiropofKon. of Eadkl, boolcC * ' ' ^ 

f . fifth Proportion of ttie £une'boo)u 




wti mA ^n m mJi^tef; y^'t^ti ta t^^ 

jrtu^ CBB, iHd the jSer of m tHinp Ce^» 
.«ifl bear tKe ^nk fttfirim id Hth ikhhr:; d ti^ 
jMwof thte tthuf^Ib€£§, 66 ^ ^eK oiKbr: tiidiV, 
As CB it to BEi ib » GF-ib^FSr ikdh CB is 
teCEjfei«CFtoCe. 

Orthtii^aHirriiiStcf 

As CB is t6 Ci^, fo ik 8E tb-l^} iMik^ls 
to CF, fo is CE td feei 

Ortlits? 

On the center Cjr dijxvi tfic lA^r^Fgf ^en^mQ 
fe^ be the iangtnt of the iQigle FCe^ tS clft fMic^ 
CF*** and confcqufotlydotjibew cbii ftflbe.}|in^'* 
//(7» to CF, as the tangent BE doth to CB; that ti» 
as the radius CB is to the radius CF^ ib is the tatt^ 
gent BE, to the talent Fc. ^ 

Now the ni^/ia Cp^ ^is the ^^ of 15 d^rtes^ 
viz. the cojne of ^ eCF, viz. 75 (!egnr:2.588i90t 

Therefore it will be. 

As the radiusCB = 10, is to rtfiwCF == 2.5881901 
fc ii tfec tangent B^^^ 3 5^*320 /^o^ ix>ifiuhbgcotpe* 
iritzt pfdportionai, w^icli will oc tli'e tangent Fe. 

ffeus, 

which by the table of s^/i^r^/tsigoiit^ will tun thus, 

loooo. : a.5881^'::' ji^jId.^Sr -^65^158 
that is, if the line Fc Ije' applied to the itne CF, 



r 



'if *'^'. 



Chap..!. ModtiiN SlMoOIule. ^i^ 
h 4ciU feaiiii Mn^ to thi: |>oirit )f.$^i^^_ bfi^re- 

■ Havifi^ iiitli^ fi^ ii?. a fi^iJif kAgfid frilthglfii 
andM a^jilciit 6ilig[i(( ah^fej tfi£b other wilr be 
' found by the fbllowlii^' 

F t « » d < f 1 €^ i». 

As the radhu itooo. 
Is to the, given %,, ^ 

So is the tangent of the a4jacent angk^ 
'to the Dther Uj. 

That is, multiphf the given U£ by the x(«/»t 
m/ tangent of its adfacenf angle, and divUe. the 
pi'bdaa 6y'dW iiattiral nidi)ti i6b6b\ the ^a!^}^ 
wiU be the otfi«f ^; 

Examp. Is Given one % of a r/;^*/ a9gle4 
triangle 3, and its adjacent Mgle 53. degrees, S^ 
minutes, to find the other, /f^. 

Fxrft fedfr the naittrah tsngent of 53 "" o^ ia the 
tables, which will be found to be 13334.^00. 

Tfj^^fbi'e ]« 1^1^ b£ 

raJk iang. . . . : 

10900 : 3i :: 13J34.900 : 4,=wahfwcr . 5 

X3 



'vlvsy k* ^ »■ ^ V/J 



^>|ibbb4. 
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\ 
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ExflVfp. 2. Let the given ./(^f. of a r^gb/ 
angled triangle be 4, and its adjacent angle 36. de- 
grees, 52. minutes ; to find the other kg. 

The natural ungcut of 36* 52'=75bo.ooo» 

'Theref6re 
rad. tang. 

loooo.: 4 :: 75QO.O0© t j.«ianfwer 




10000)30000.000(3.000^ " 
Note. If the hypotbenufe he required, then the 
table of natural fecants^ muft be' ufcd* inftead of 
that of /^»f ^«//. • •' ^ • . 

Exmp. Given , the /(f^ and,.angk, as in xl)^ 
laft example, to find the hypothentda., . . ! 

Firft feck the natural fecant of 36** 52' which 
wHl be found to be ii^g^ 471. * ' * 
•- - Therefore, '-^ 

. fboop. : 4, ::. t2499»47i • 5^*=?^fwcr. 



;.-. 



2* Of natural Jme^. 

If the hypotbenufe of any r/f i»/ angled triangle, 
be made the radius of a c?rcle/theia Will the lides 
of that triangle be to each other, as are the Jtnes 
of their oppofite a?^^^ Thu5, , 

If in the triangle CBJE, the hypotbenufe CE be 
made tht radius^ then I fay, the fides CE, EB, and 
BC, will be to each other as arc the ^nes of their 
eppofues angles. 

Demon- 



r^ 



ChafK I; MoDBRN Siidino-Rule. i^t^ 

DEftiaKSTRAtlON, 

■ ■■ ff 

It hath been abbve proved that the fidts of the 
triangfe,CEB, are to each other refpcftively as 
t\\t fides of the triangle CcF arc to each other. 

But tht fides of the triangle CeF, are xh^ fines 
of their refpeftive oppofite angles. Thus, 

Draw tg parallel to CF 5 fb will eg be the fine 
of the angle PCe, and Fc the fine of the angle 
FCe. {SeefeS. i.) Now, angle CtFzi angle chg^ 
(29 E 1) and FCzzeg (33 E i) and Ce=rad. 
CD (bcf 15 E I.) ' Therefore CF is the fine of 
its oppofite angle CcF. Hence, the fides of every 
plane triangle are to each other, as are iht fines of 
their ^/►p^/^ angles. ^ 

Now, if the hypotbehufe of any triangle be fup- 
pofed to be radius^ and divide into 1 0000 equal 
parts ; then will either leg of the faid triangle 
be found in the table of natural fines, againft the 
degree and minute of that angle whereof it is the 
fine. , 

So in the triangle CEB, if CE be loooo, the 
kg EB will be cxprefled in the table by the 
natural Tint of 75 degrees its oppofite angle 5 and 
the fegment CB, by the natural fine of 15 degrees 
its oj^ofite angle. 

Hence, 

Firft, if the hypotbenufe and one of the oblique 
angles of any rrjiz-angled triangle be given, the 
fidi oppofite to the given angle will be found by 
the natural fines, by the following 

M Pro* 



i6z A Kftv ^^ fan, Pm 5; 

As ioooo» the natural radius or fine of 90^^ 

Is to the bypotbeuufe ; 
So is the natural Jine of the ^ven angle^ 

To its (fppojite fide. 

Thus in the triangle CeF, let the bypdthenufe Ce 

be lOt and the given angU be FCe='75 degrees^ 

to find thtjide Fc. 

Thus, 

rad. ' ftn. 75. 

16000 : 10 :: 9^59.258 ; g.^sgigt^Vc 

Secondly, if the hypotbenufi and one of the legs 
he givtn» the angle ^pofei to the given kg will be 
found by this 

i^ R O 1» H T 1 O N. 

As the given hypotbenufe^ 
. is to the radius x 0000 y 
So is the given leg^ . 

To the fine of its oppoftte angle. 

Thus in the aforefmd triangle, given the hsfith-* 

ihtnufe Ce 10, and the leg Fe 9.659258, €o find 

^ ^ifirg;^? C. 

Thus, 
rad» • ^;t^. 

10 : loooo :: 9.659258 : 9659.258 =angle 75* 

JVl jff. If the given triangle he oilique angled, 
the radius will not te concerned; but the Jidet 
and angks of fuch triangle will be found by the 
following 

. . . Pro- 



r 



ffV ■ ■.'»■ 



^ * (> * o » T k Q 11$, 
11. As the. ffsrtiiij^ 

istq che natuud fine pf its i^^t m^c^ 
So is eidter of its other >&il^ 
To the maUirsf &ie of i«s 4fpofke angle* 

And, 
II5 Afi ^ natural Aae Qf the glv^a ^gl& 

Is to its oppofitf fifie; 
So is the ir^/trr/i/fineof eithenof the other angles. 
To its f^ofite (ide. 



€ H A P. IL 

t}e(cfiptlofi 9f tbe Infirument of flkKng Sines and 
fangenfSj ^fb ^ Eilimation ^f Primes emd Ith 
4ermediatfs tkeretmj and of ibe Radius* 

» 

SECT. I. Befmption. ^ . 

THIS inftrument Is in the ufual form of a/^« 
raUiiopepid q{ £q\ir phncs or fides, of about 
15 inches Iqn^. 

Ot) one of its broader planes is put a line of Jines^ 
marked Sin. or S. This lin^ J ih^ll diftingqiih 
by the line G. 

On the opppCiitc filan€ or fi^de to this^ is put 9 
line of tangemsy (parked Tm. or T. T.Ws I C9ll 
the line K, 

On one of tbe narrower planes^ viz. that 
next under the plane fines are put two radii^ an4 

M2 . (Wr? 
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part of a third radium of the line of numbers^ 
marked Num. or N. and called line A. 

On the oppofite plane to this, is put a line oF 
verfed fines, marked V. Sin. or V. S. 

, N. B. All tbefe lines are put on in a broken and 
doubled manner, as the line D on the other inllru- 
ments, vi2. part on the upper and part on the lower 
edges of the feveral planes. 

SECT. 11. OfibeSlidesi 

To this inftrument belong four fiides or Hiding 
rodsy each equal in length to the inftrument. 

On one fide of two of thefe ilides, called and 
marked B and C, are put three radii of numbers^ 
and part of z fourth. The radii on C are exadi/ 
alike to thofe on plane A ; and thofe on B are the 
fame continued. 

Thefe are to be ufed together, with planes, 
^nesj tangentSy and numbers^ in plane trigonometry. 

N. B. The difference of the value of the primes 
and intermediates on each of thefe radti^ and alio 
of thofe on plane A, is diftinguiftied by the Jr/- 
ference of the number of cyphers annexed to the 
prime i . of each radius. • 

On one fide of the other two Jlides is put a line 
ofjtnes marked Sin. or S. The left-hand Aide, 
having on it the leffer fines, I call H; and the 
other I. The line or Jlide I is exaAly alike unto 
plane G, and on Jli^ H are the fame lines con- 
tinued. 

^ Both 
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Both thefe Aides' su« to be ufed together, with 
plznt^ ^nesy and tangents in ^beru, znd mth'Jiide 
A in plane trigonomttry. "- :. ^ 

On the backGde of thefe is put ' a IJne of tan- 
gents^ marked Tan. or T. The flide at the left- 
hand, is called L. and the other M. Thtjlide 
M, is exaftly alike unto plane K, and the Jlide^L^ 
is the fan)e line continued* 

Both thefe Jlides are to be ufed together, with 
the planes, Jnes and tangents in fpberlcy and with 
fide A, in plane tcigonomefry. 

SECT. II. Of the Eftimation of Primes and 
Intermediates on theUnes of Sines ^^i Tangents. 

1. The primes lo. 20. go. &c. oa the upper 
edge of planes, fines and tangents^ and alfo on the 
ir^r edges of thtfiides I and M, do rcpxefcnt 
tens of minutes of a degree^ 

2. The primes i. 2. 3. on upper^ and 4. 5. 6. 
&c. up to 9. on lower edge of both planes^ and 
alfo of flides I and M reprefent units of degrees ; 
and the primes 10, 20, 30, &c. on the lower 
edges repref^t /^»j* of degrees. 

N.lB. The flide {l; Ji's only the flide V^ 
contipucd. . 

2^' Intermediates are of two forts, viz. greater and 
leffefy and are to be eftimatcd according to what 
number of each there are between any t^o primes^ 
gnd the difference of the value of thofe primeji. 

M3 Thus 
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ThuH 6a die fine» ofJDuu 
Fntm 30 ouBUtint to t degree, taiAiruttr }»- 
termedute doch r«prefent i tniaaee; 

10 oHA.il^l 5< nain. 




idegr. 



1 J30.3 






3c ffliD'. g 

And thus on the line of tangents. 
The intermediates up to 30. degrees, aiu thfc 
ISunc, as arc the ^nee •, but from 3fo. degrees, t6 

.45. each 1^^'*^ I intermediate i^prefent? ^ ^, ^; 

JV. ^. The intermediatex on the «ys^^r e4ge$ of 
Aides I and M, do each reprefent i. minutl. 
N. A. The intermediates on the lower edge of 

I ** I arc eifa6tly the fame; viith tjiofc on Ac ig^ 

edgcof|J;j 

I^ote* Evetyfuidivifiin is not put on the annexed 

^late, 

SECT. III. 0//*^ Radius. 

^y the radius here, t$ iMt to be underflood any 
part or portion of cither bf the lines oi fines or 
tangents ; but a certain ^^//i/ in each : and becauib 
the fine of 90, and tht ttmgent of 45 deg^ces of 
every circle, Js equal t6 th^ r^ir«j or lehildfaftie- 
ter of the faid ththy the?dFoffc each of thtfe points 
on the inflr»fncnt, js called the radius^ and doth 
always reprefent the radius of fome drcle. 

CHAP. 
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,C/ /Atf Di(pofitian ^ ibe Prims and Jnifrmediates 
en the Lines of Sines G» Hi and I^ ^sitf bow to 
find tbe natural Sine of ar^ arch ibereby. 

SECT. I. Of tffe plane Sinc^ty. 

THESE are put on in fuch mannei', Its that 
with the Aides B and C» they conopofe a 
uMe of naturaH &iM» Thus : 

Place B, C, proper between the two parts of the 
Jiiie dJbusGj moYsetheiti togeth^ til! 2000. on 
J^e Cj ftaiid$ right agaicft the radios or fine of 
90 degrees on the lower edge of G. 
' Now, 70U nxc tofappak Che fines 3^ 2, t/^- 
ptes^ 50, 40, 30, &c. minuUs on the upper edge 
cf G, to be continued down from the ^ 4 de- 
grees on its lower edge, and flanding agaioft the 
lower edge of B, in the iame manner as rihe fai4 
lines on upper Gy doth agndnft C. 

Hence d^ Hides B and C, when ufed with tSie 
flhmcjinesj do rcpipckfu 3 diftinA radii of nuoi* 
hen J with part cf a fourth. Hence al£> tlve /^wiflT 
xdgi of B^ and upper cdg« of C, do fepre^ftot 
each other, f&r Line^ D.) 

Andia this/^/Mof the flide^ you h^vc a iakk 
(Cf natural Jms to tbe radius xpoo. 

Thus if the radius of any circk be looo^ f:hie 

M 4 naturaJL 
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M. 


74. 
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12. 
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43 1 Willi 99.6 


I. 


49f be r 31.71 


0. 


3o\ \ 8.726 


0. 
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on C, and fo on 
as appears by 
the inurument. 



Now,* if you fuppoft 1000. on C, to be loooo. 
then will the inftrument become Mr. Sberwirf^ 
Tables of natural Sines, down to the fine of i o 
sninutest 



SECT. 11. Of the Slides Sines H and I. 

Thcfc Uken together, are a line of Jines cxadly 
alike unto G, and continued down on the uf>per 
edge of H, to i minute of a degree. 

Thus, place the Aides H and I proper between 
the two parts oi the line G, and n^ve them to* 
^ether, till the^fo^ 90. on I, ftands againftjd/^po on 
G ; then will every degree and minute of G ftand 
.againft its like degree and minute of the Aide I. 

Now, in the fame pojition of the Aides you are 
to fuppofc the primes 3. 2. i. degrees, 50. 40. 
.jo« [ninute^t . &c. on upper edge of G, to be con* 
tinued ta the left hand from prime 4, on its l$wer 
edge, aod^ftanding againft their like^ on the lower 
edge of Hi hence the upper edge of I and the 
'lower edge of H, do reprefent each other. 

Again, in this pofttion of the Aides, you are to 
-^fuppofe the )ippcr edge G, to be continued down 

to 



p- 
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to the left hand, having thereon the primes 3. 2. 
I. with their intermediates, ftanding againft their 
like, on upper edge of H. 

S E C'T. III. Haw to find the natural Sine of an, 
Arch or^udnzk Icfs than xo minutes. 

1. Place 1006 on C to the radius or fine 90 on 
G; then againft 10 minutes on G, is 2.90B its 
natural Jine on B. 

2. Place 10 minutes on flide H to 20.08 on 
plane A, and fuppofe 29.08 to be 2.908,. viz. the 
natural fine of 1 o minutes, then againft any mi- 
jpute on H, is its natufal ^t^ <^ A. . 

Thus J 6. 1 minutes on H, is \ 1.745 (^ • 
againft j 4. tits natural fine 1 1.163 T '^ 
'-I.J \ ^ .2909J 

' Note. The like is to be obferved of thp /wwr 
natural tangents* 
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CHAP. IV. 

Of Proportions by the Lines of Sines and Numl^ars. 
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HESE may>be divided into two forts, yi^, 
of fines to numbers, and oi numbers ico fines. 



SECT. I. Proportions of Sines to Numbers. 

How to find a fourth geometrical proportional 
mmbery to two ^\w^n fines and a given number. 

Pro- 
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Px OPO&TXQV. 

^As the firft %\vtxkfint on G, 

Is to the given number on B or C; 
So is the other given Jne on G, 

To (he Ibimh ^i^/iwitf/ on B or C 

Examp. I. Given the Jlnes of 40 minutes and 
g degree* and the numker 35^ to find the other 
number qrfourtb jproporfisnal. 

Thus : 

40' 35* i"" i^M V^fwcr 
G : C :: G : C ^r^ai^yi^e 
Sec N. B. (bap. l./eff, t. 

Examp. 2. Given the Jims 40 tnintttes and-^ 
degreeS|'45 OHnutes, and number 35, to find the 
^ihet.fiicpffrticnal ntimher* 

40' 35^ * .9 ''•45' 509-4 anrvrer 
G : C :: G : C firft above 

Examp. 3* Given the ^nes ^q minvti^ mi 
45*3^^ a^d number 3.5 j to find the other num* 
bcr. 

40' 3-5 45''30' li4.5i=anfwer 
G : C :: G t C (tcond above 

Mx4mp. 4. Given the radius or ^ of 90 de- 
grees, and thfe fine of 1 o minutes, and vmber 
3^53 to find the fourth proportbnal. 

9^^ 3^5- i<^ i.o6i=2anfwer 
G : C :: G : B third ieJo%gf 




SECT4 



F 



V 4 ,ir|«' n» '0--V- 



SECT. II. Pri?p^//W ^ Numbers /^>fl||| 

Hovr to find f fourth fr^ortUmal fine to two 
given numbers and a given fine. 

Tkii is eiif Ai eoW&Jiof the fbtmtr ; httict 
l^e following 

P n o 1^ ^ a T = i o »• --"^ 

As tie firft ^VeniolMK^^ on B or C9 

Is to the ^cojine on G} 
Siris the otfatr gvraa mmhi^ on B or G, 

To the fourth proportion^ oft G. 

Esaamp. 1. (jiy^ft the numbers 25. and 8.7, and 
Ac fine of jjo degress, 3O minutcis, to find the 
other prbptwtiotial fine. 

251 50*so' Ss7 is^'^Vizanfwer 
C : G .-. C : G 

Exampi a. Given the numbers 25. and 1.5 and- 
fine 50 •jo's What is the other prc^ortional fine? 
25. 50'' 30' 1.5 2*39'±:anfwcr 
C : G :: C : G 

Examp. 3. 1-et the given numbers be 250. anel 
.5-5^ and the/w 60*30'^ to find the other ^^ 
portionat. 

This requires two operation. Thus^ 
250. 6o°30' ,^25 10' 
I. C : G :: B : G 

.835 10' '55 96' 
,11. A : H :: A : H 

SeeJIfS. 3. chaf. III. CHAP 
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,ScJuiion of Prohletn^ in plane Trig<)ncnfetry ty the 

Lines of Smcs. 






FROM what Hath bceii (aid, k appears, that if 
1^^ primes and /ff/^nw^irW^^df t&e (Hdes B 
and C, be fuppofed to reprefent: the fid^^'^ ^nd 
thofe of the line G the mgks^ of any right lined 
triangle. . Then, 

All problems relating to plane^ trigonometry, 
wherein fines only arc concerned, will be iblved 
on the lines G, B and C, by the following 

P R O P O R T I O N $• 

I. As the fine of any given angle on G, \ 

Is to its oppofite^^f? on B or C ; 
So is the/«^of either of the other two angles onG» 
To its oppofiie;yfifc on B or C. . 

And, 

II. As either of tlie7?i^Jofany given triangle on B orC, 

Is to the fines of its oppofite angle on G ; 
So is either of its other fides on B or C, 
To. the fine of its oppofite angle on G. 

Examples. 

I* To find a fide. 
Examp. I. In the oHique triangle ABC, (plate 
I. fig. 2.) given the an^Ie A 4i°49'j the an^le B 
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^5*»i4' J arid the fide AC 429^ ;oppofcd to one of 
them i to find thtfide opjppfcd w the other. 

Thus, . ^ ^ 

Sin. 65*14' .429, Sin.4l*49\ 3i5.;;;fideBC 
' G : C :: .G . : C on coUat. 

Examp. 2. Given in the feme triangle, the 
angles A 41 •49^ and C y^^'Si'y and the Jide CB 
315, to find the/itf AB, 

Sin. 4J^^49' 3^5^ . Sin. 7a*53' 45i-5=anfwej 
G : C :: G : C 

Examp. 3. In the reSangled triangle BCD, (plate 
I. fig- 3O there are given theii»f/wB 36*^52' and 
D 53 •oS', and the fide BC 476 5 to find the^ 

CD. 

sin. 53*^08' 476- Sin. 36*52' 357.:^anfw* 
G : C :: G : C 

Exatnp. 4. Given the right angle C, the angle 
JB 36*52^ and the byfothenufe.^d 595^ to find the 

Jide Cd. 

JRad.=-Sin.90 595. Sin. 36^52' 357.«panfw. 

G : C :: G : C 

2. To find an angk. 
Examp. I . In the ohlique triangle ABC, (plate 
1. fig. 2.) there are given thejdes Ac 429^ A B 
.452, and the angle B 65 •14', to find the angle C 

Thus, 
429. Sin. 65** 14' 451.5 Sin. 72*53'=anf. 
C : G :: C ; G 

) £xamp. 





Iff A ffttr or TMt. Pi 

£MMmp. ^. |q tbe fmt uivift kt the 
ABt SCw nd dictf^g^C, Ii^^^mi to^ifae 

e > G n C : G 

£9irM|^. J. In the rtthn^Ud triangle BCD, (piate 
i^- fig<> S) let th^Jldes BC» CD» end dur mgk J^ 
be g^ven, to find the angle B. 

47^» Ssn. 53 '•08' 357, Ski. 36^52 Wantfir. 
C : G :: C : G 



Emou^. 4. Given in the &me trUmglej tbcJfJes 
BD) and BC, to find the dff^k D. 

Rad. 
£95. Sin. GO* 475. Sin. 53*o8'— anfW* 
.G : 6 :: € : G 

The like to be obferved in all oth^r triangles. 

^ B^ The tlti^e wgle& of tfftry rif^ lined 
ttiang^ are e^d to >t^o »^^ angfleaor tSode^ 
grees. Hence, 

If two angles of »fif 4filip^ ang^d tMm§^cd» 
or one of the oblique iingleft of any reBangkd 
triangle be known, the other is known alfo. 

N. A. If in any 0h1i<iue angled triangle, one of 
the angles httihujt^ (viz. grea t e r than 9avdegrees) 
lUbtrift it from i%o degrees, and proceed with 
fhe umaindcTj {or f«ppleinent) as ^th any other 
angle. 
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[CHAP. VI. 

G/ibe Dirpofition of th Primes and Intermediates 
en the Lines of Tangents, K, L» a»d Mj^ ani^ 
hew to find the natural tangent of an^ Arch «r. 
Angle tbereiy. 

. . SECT* I. O/ the plane "itangent HU 

THESE are put on in iuch manner, as tijut 
vrith the l^nes B and C, they will con^pole^ 
a table of natural tangents. 
. N, B. AU tangents iefs than 45 dc;grees» arc 
called lower tangents, and are found in the vety' 
fame manner as the natural fines. Thus : 

Place 14)00 on C, to the radius or tangent 45 
on K; then will the lines become a vMc of natU'- 
ral tatigentS) from the tangent of 10 minutes tp 
45 degrees, to the radius 1000. 

Now, if you fuppofe 1000 on Cto be looop, 
then have you iClr. Shermn\ Table of natural 
Tangents, from lo minutes, up to the radius. 

Thus : 

AgainfttheJ^S ?1 !«.. w .. V,TJi l^^ 
^ J 9 ^^ ^ yt^u have { 1 500 *^ 
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SECT. 11. Of fie Slides L and M cf Tangents. 

Thefcy as hath been obfervcd, are put on the 
back fide of the {Mtsjines H and I; and, when 
taken together, are a line of tangents like unto K i 
but continued down to the tangent of i minute 
of a degree. 

Hence, the natural tangent of any arch or an^c 
lefs than lo minutes^ will be found by the line 
A, in the fame manner as znjjine lefs than lo nd^ 
tmtis is found thereby. See chap. Ul.feB. j. 

Hence obfcrve, all proportions between num^" 
ters and lower tangents, will be wrought by the 
lines K, B and C, in the very fame manner as ' 
proportions between numbers and Jines are by the 
lines G, B and C. 

i^ECT. IIL OftbeU\{^^\t\cmof'tbeupper 

' Tangents on K, and bow to find /i&^ natural Tan* 

gent of any arcb or angle greater than 45 Degrees. 

m 

/ Place 100 on C to the radius^ or tangent 45 on 
K. Now you are to imagine the line of tangents 
K, to be continued to the right hand from 45^ 
having thereon the tangents 50, 60, 70 degrees, 
Arc. up to 84 degrees, (landing againft the lower 
edge of C, and the reft rf the upper tangent s^ viz. 
from 84 degrees ^to 89'' 20', ftandi^g againft the 
fuppofed. radius next above C> &c. 

Now, if the line K was thus continued and 
numbered, the tangent of each degree and minute 

thereon^ 
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thereon, would be juft fo far ahve 45 on K, as its 

complement is belo^ it. 

That is, tht' tangent 50 degrees, is fuppofed to 
be juft the fame diftance above 45, as its comple* 
ment 40 degrees, is below 45; and the tangent of 
60 degr^ses is fuppofed to be juft fo far above 45, 
as its complement 30 degrees* is beiow it: alfo the. 
tangent of 70 degrees will be found juft fo far 
above^ the tangent 45, as its complement 20 de« 
grecs is below itj and fb of any other tangent. 

For this reafon all the upper tangents are num-i 
bered backwards^ from the ' radius or tangent 45 
degrees, each degree and niinute thereof ^ being 

placed, or fuppbfedcto be placed, at its complement 
on the line K, as appears by the inftrument. . 

Obferve alfo, that the intermediates of each of 
the primes above 45 degrees, are found at their 
refpeftive complements on the line K. Thus, 

The tangent of 54. degrees is reprefenled by its 
complement^ viz. the tangent of 36 ,dcgrecs; the 
tangent of 74 is reprcfented by its complement 16 
degrees: alfo the tangent oi 87 ''45', is found at 
its complement 2 degrees, 15 minutes; and 89 de- 
grees, 20 minutes, by the point 40 minutes on !K, 
and fo on. Hence, 

The line of upper tangents is reprefented by 
the line K> but in an inverted order* 

Now, if in the prefent pofition of the Hides, 
you fuppde 100 on C, to reprefent the radius of 
a circle^ and the natural tangent of any arch, fup* 
pofe of 50 degrees^ of the fatd circle be required » 

N it 
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it is evident from what hath been fai4» that the 
faid tangent mufl: be fuppolcd to be fouo^ jvft io^ 
{ar alcove 100 on C, as the faid UmgitU of fc^ de- 
grees is fuppofed to be aiwi the iMgent 45 de^ 
grees on K* 

But the tMgtut of 50 degrees is fi^pofed to be 
juft lb far i^QVi die tMgetU 45 on K» aa ni^cmpl^^ 
mint 40 is hlow it. That is. 

The t4ingent 45, is jaft fo &r mirar the eaa^ 
plement of ai^ i/fpir cuigflnc» as ivch sqs^ un-^ 
gent is ruppi9fe4 19 be mkavt the ttmgcnt 45. 

Henoe, 

I. To find the mtmrd taBgffHt of »y asvcH or 
«ngle gre^^ter ^n 45^ deiBfcm,'and not enc^Mbi^ 
^9 degrees^ e.Q nMiiuieis. 

'R u L E. 

Place the given raMm on C, to the given tan- 
gent on K, then againft the radiMs or tangent 45 
on K, is its natwpol tangent on B or C. Hence the 

Profoktiok. 

As the co-tangent of the required mrch qd K^ 
Is to the given radius on B Qr C^ 

So is the Mdius or tangent ^5 on K^ 
To the natural tangent of the iaid arch OP C« 

JEmmiP* %• Let it be required to ^find the M^tf- 
ral tangent of 75 degstes, to tkt radius «oo. 

Thus : 
Tang. 15^ 100. tang. 45<> 37J.^^a^f•r. 
K : C ;: K : C 
Piate. Tang. 15 :»co-taBgmt of 7$. 

^ > ' JLXampme 
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Exampy 1. Wkit il tl» airtW «»*»5 <>f ^S. 
degrees, 3a minut^i t^ tHs f»mf. wJJW? ^ 

"Therefore • 
Tang. S'^o" 100. ttmg. 45°. 877'6'=anf. 
K J C » K t C 

JB^amp. 3 What is the Hfitiiral ta^iggnt of ^7 
degrees, 15 minutes, to the radius 100 ? 
Co-tangent of 87•I5*=2•^45^ 

TiiereibrQ 

Tang. 2 ^4^^ <e«i ei^g. *«^. . a<>^S;. f^f^gfif^ 

K. t C u K r C 

Examf. 4. Let it ibe required to find the natural 
tangent of S9 degrees, go minutes, to tfa« radius 
10. ^ : 

CD*tangent c^f 8^*5o'«o''io'. 

Tang, o** 10' iQi tang. 45^. : j437.«anC 
IC : B ,:: K ; G 

The like is to be obfcrved of any other tangent. 

t. Hmt to fiipd the imtural ftng^t of aaarck 
or angle greater than 89 degrees, ^omifiuKn^ t» 
any given radius. 

This is to be performed at /w^ operations by 
the following 

Proportions* 

Firft, by the lines A and L, M» 

Thus, 
As the co-tangent of the given arch on L* 
Is to the given radius on Aj 
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So is the tangent of 10 fnindtes on L, \ 
To z fourth number on A. 

Secondly, by the lines K and B, C. 

Thus, 
As the tangent of 30 minutes on K, 

. Is to the above found fourth number on B..; 
So is the tangent of 45 degrees on K, 

To the required tangent on C. 

Examp, What is the natural tangent of 89 
degrees, 56 minutes, to the fame radius I 
Co-tangent of Sp^'se'.^o^oV. 
Therefore, 
Tang. 04' 10. tang. ip'. 25. 
L L : A :: M : A 

Then, ) 

Tang. 10' 25. tang.45''. 8594.=anrw. 
II. K : B :: K : C 

* r 

The like to be obfcrvcd of any other tangent. 

Note. Any other tangent^ within the compafs 
of the line A, may be made iife of inftead of the 
tangent of 10 minutes. 



CHAP. 



r 



r 



Chap. Vn. Modern Slidtwc^Rvle. ^8i 



k •• f 



I 



C H A P. VII. 

Cy Prpportigns by the Lines of Taiigeftts and 
„ Numbers. . r^ 



F thcfe there are three forts, viz. 



A - 



t * 



o 

* • irZ^^r tangents compared with /^w^rtaligents. 
2; Upper tangents C6mpared with upper: 
3k Upper, and. lomer^ tangents compared with 
each other. • 
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S'ECT^ J, ' Ihi^ct Tangents \tompared with 

lower Tangents. ' 

I. In proportions of tangents to numbers. 

Thefe ar€ performed in the very fame manner 
as thofe X}i fines to numbers, viz. by the following 

*P R O P,0 R T I O N. 

As the firft giVen tangent on K, ^ 
Is to the given number on B orC ; 
.- 3o is the other given tangent on K, 
.;; To tljp fourth ^r£p^r//^»tf^on:B or C 

Examples. . , . - 

.1. Afcending. 

Examp. I. Given the tangents 40 minutes, and 

N 3 4 degrees, 



» ' • 
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4 degrees, 30 minutes, and the ntmhfr 3.5, to 
find the fourth prefortional. 

TllUsi 
Tang. 40' 3,5 tang. 4^30' 23.67 ^anfw. 
K t C n iC ^ B fni^^o^ 

Examp. 2. Given th* tM^ents 40 minutes, and 
9 degrees 45 minutes, and number 3.5 j whatU 
the fourth /W/^//5»i/? 1 

Tan§*40' ^.5 tang.9^4^' ^i.^S^^anTw, 
K : C :: K : ' B firft ^^in;« 

AcOmp. gi Let tbt iptcn fmginn ha 40 mihutes, 

tnd 36 degrees, 15 minutes, and a i rta t i »3.5^ what 
is the other number or fourth pri^tfr^hnal ? 
Tang. 40' 3-5 tang. 3^°;f 5^ 22o.5^tfifw, 
K • C : K 4 Cfecondj^^^ 

2. Dcfcending. 

. Examp. u Given the tangent 40 degrees, An4 
^ degrees, 45 minutes, and mtnhcf 34^ to fin4 
the fourth profortionah 

Tliirt, 
Tang. 40* 345- taog. g**!^' :2S.j5!fcanfw, 

£xtf»»p. 4. L« it b* fMittfrea v(s fihd thfr fourth 
prop9rtmal fMf^& to khfe teAg-z/r/* 40 d6^ecs, and 
30 minutes, and number 345. 
Tang. 40** 345. 50^ 3.538«anfwer. 
K : C ;( K : . iC fecond ^^#^ 



Examp. 



J 



Examp. 3. Sgppcfir it lie required to find the 
foutth propcrjional to tht Ung^nf^Q 4^greessand 
5 minutes, and wmier 345. 

H. B. The fecond tangent being \e& than 10 
minutes, the line A mud: he niade ufe of, and 
confeC^vientliy, the anfwer will be found by two 
operations, as hath been taught above. See pre- 
ttdii^ thitfttr. 

. . /Tht», : ■ :. 

Tang. 40° 345* ib' 1.15(^^4. numbtr. 

I. K : C :: K : B 

^ Then by the liikJS A and L. 
Ttttg. 10' 1.196 tang. 5* .598«aniW. 

II. L J A :: L : A 

2. In prOportiOb of nufbbers to tangents. 

I. Afcending. 

Exdmp. I. Given the numbers 4.^5 jiiid 3^.5, 
and the tangent 55 minutes, to find the other tan» 
g€nt or fourth proportional. 

Thus, 
4.^5 tang. 55' 36.5 tang. 7^39^ 
B 2 K :: B : It 

Examp. 2. Given the numbers 4.35 and 25$^ 
and tangent 5^ minutes, to find the other /r^^- 
tionah 

B : K :: C : K 
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2. Defcencling. 

• * * 

Examp. u Let the given numbers be 25 and .43 
and the tangent Sf^'^-S'; what is the fourth /rc- 
fortional? 

25.' tang. 2B^^5' -43 , tang. .43' 



A • ,. «, 



Examp. 2. Let it be required to findth^ fourth 
proportional to the numbers ^i go ^d .25, and /«»- 

^^/ 35 d(^recs. 

Note. This rcquivts tw0 op^rationSf thqs: 
150. tang. 35** .623 tang. 10' 
I. C : |C :: B : K^ 

Then, 
.623 tang. 10' .25 04' anfwer 

lit A . • Li 12 A I .Ju . 

SECT., l^ . IJpTpcr Tangents compared witi up- 

per Tangents. 
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I . In proportions of tangents to numbers. 

# 

From what hath been faid, nay, from a bare 
infpedion of the lines, it appears, that .the fourth 
proportional in this cafe, will be found by the Rule 
of Three Inverfe^ by the following 

Proportion, 

As the feconi given tangent on K, 
Is to. the given nuvnber on.B or C5 

So is xkitfirfi given tangent on K, 
To the fourth proportional on B or C. 

Example. 
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Exmptss^.2 

*- ' '' I. Afcendirtg. ^^^^ 

^' Examp. I. Given the tangents' 50 degrees, and 
75 degrees, and the numbers 15, to find the fourth 
fropdriicnah ! /'^ '-.^ . 

iTang.75^ ,15. tange^p^^: :4'6.97^aflfv* 
. K. :.' C :: K. ,: Q on, 

Examp. 2. Given the tan^nif^O' degriees, and 
85 degrees, 30 minutes; and numher 15, to find 
- the 4o\Jin\i proportional. 
Tang. 83*^30' 15. tang. 50.^ iio.4«='anfvr,, 
l^-' : "B ' ::'^ K : C firft tf^(?w 

Examp. 3. Let the given tangents be 50 de- 
degrees, and 87 degrees 36 minutes, and the num- 
ber 155 what Is the other />r<7/)^r//V»tf/ number ? 
Tang. 87^3(5'^ 15." tang.^o^ 288,2=anrw. 
K : C :: IC : C^firft above 

Examp. 4. Given the tangents 50 degrees, and 
89 degreees, 2s^ivaxxtt&'^'^tidmmber 4.5, to find 
the iQ\xnh:proportional, . '. 
.Tang. 89^^25' 4.5 tang,^o° 37o.8«Ri^anfiv. 
K : B :: K : C 2d above 
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2 . 'DtioTftding. 

Examp. I. Givest tht Utl^ents 89 degrees, and 
SO degrees^ and numiar $j£f to.fnd the fourth 
frffartionaL 
Tang. 50^ 375. tang, fig** 7.$«=aafiwr 

K : C :: K : C fecond heUno 

'Aimp. a« Given the imtgenh B2 <!e$;te^, 45 
minutes, mid 50 degrees. And ntikhef 47^ ; what 
js the fourth praportienal ? 
Tang. 50^ 475. tang, 82^45^ /a.^anfvrcr 
K : C :: K -. Q &rft i«2iw 

2 . Of tHiOdfers to tangent^. 

PrOPO. RTI 0,N. 

' ' ' • . • 

As the fecund given number on B or C^ 

Is to the jgivcn tangent on K ^ 
So is the /tj/? given number on B or C, 

To the fourth proporti$nal on K. 

. Examples. 

£»<«»/>. 1. Given the aumbiri 7.5 i»d 24.5, ind 
gm 50 degrees, «o fibd the foufth /njpB*-- 



Thus, 
24.5 t^ng. 50* 7.5 tang. 75°35'=anfwcr 
C : K ;; C ; K 



Exemf^ 



r 



^' 



'Axtmipi s.l^ the ^^/mnmim ^ils-knd 

25, and th«V0%Mr $0 degfleM) What ift tltefbitftH 
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Exanp. I. Given the nHr^ttfi^^ atid 4..^/a!ltf 
tangent 89 degrees, 20 nl^tiiites, to find the fourth 



.r' 
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Examp. 2. Let the givei) numbers be 2561 j^d 
4^, and the ta^gef^ 89 degrees, 20 juinjutcs j; ^jviiat 
IS the fourth ^r^/(?r//V;^^/ ? 

.,,4;5,cang.«3?.20^. ag^. -ung. s^^jo^anH 

V 
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iVl?>^ When one of the two tangents concerned 
In any propofition be gr enter ^ and the other /<?/} 
than the r^iaE^i^i ox; tangent 45^ degrees, eefh ^ff« 
£^t m\jSi be compared 'with the tangent 45 de^ 
grees, and confequently, the fourth proportional 
will be found by fx&^H^perations. 

Thus: ' ' 

Suppofe it be required to find the fourth proper-^ 
tional to the \angent:i |[0 d^ce^^ and 50 dtgreis, 

sndthe:Af/99^^8« 

|. PUcc 




»0 .,:, :i^:KiiY.To,TH^. : .•..,p«t-^ 

. I. Place 30 degree3 on K to 8.911 C» then 
•gainft 45 dcgff^s x?ii ^^ h 13*5 ooC. . r r. 

Now, becaufe the tangent 50 degree; is jRipr 
|)Qfed to be juft fo far aicvt the radius or tangent 
45 degrees, as it reaUy is below 4t : , therefore, 

a. Place 13.85 on C, to tangent 50 degrees on 
Kf thtn againft tsHgent 45 degrees on is 16.51 » 
f|i^ {Q\xx\it proportional on C. - , ^ ^ ^ 

That is^ , 

I* As the lejfer tangent is to the given^ iriy^^, 
to is tapgenc45 (degrees to a j^ar/i^ number. Anci 

2. As ij^e tangent 45 • is to .thejTaid fourth ntam- 
ber ; fo is the greater given. tangent to the fourth 
fropdr'tional. * •" - . - . • 

- Which h&froportron Will, by the inftramenf; 
run inverfely. Thus, • - . , . - : 

' ' As the fecond'rk greater tangent, is to the above 
i^yjiXkA fourth number; fo is the tangent 45 degrees 
to the fourth proportional. 
-. But' any/^r^^Jtatjgent (fuppore'50. degrees) 
is to the tangwf' 45 degites diredU^, as the tan- 
gent 45 degrees is to the complement of fuch greats 
tangent, (viz. 40 degrees.) ^•" '• - 

•^ * Hence, ^ 

• i.^The fourth 'proportional to any two given 
tangents^ and a given number^ will be found by 
the following ••.•'•' " ; 

Proportions. 

> I, Afcending.-: ' I " 

, I. ^ As the leffer given tangent on K, 

Is to the givcA number OA: B or C ; 

^ So 
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So is the tangait 45 d^gT^cs on K, 
To a fourth number on B or C. 
- ■' '' ' Then,' ' " 
11. As xkti:mpkment oi greater given tangent on k. 

Is to thecfaid fourth Jf^M^fT on B or € ; 
- So is tl^ /x»ii|'^/ 45 degrees on K, ^ 
To the fov^rth proporfidnal on B or C. 

Examp. I. Given the tangents 20 degrees, and 

60 degrees, and' the wi;i^^ 7.5, to find the fourtir 

p-opartimaL 

T'hus,. . 

Tang, ao^ 7.5 tang. 45 '^ 20.6* 
I. K, : C :: K : C 

Then, . . 
■' Tang. 30° ' '20.5 taflg:^45^ 35.7=anh 
II. K : C :: K : C 

Examp. 2. Given the tangents 20 degrees, and 
83 degrees, 30 minutes, and number j.^^ to find 
the fourth propprtionaL 

Tang. 20° 7.5 tang. 45 ** 20.6 

I. • K. r. Irf ■ i: IrL 2 C* - 

• . • * 

Then ' . 

Tang. 6 " 30' 20.6 , tang. 45 " 1 80. 8-« arif. 
II.. K . :, B , :: K : C 

Examp. 3. .Let it be required to find the fourth 
fTGportional to the tangent 20 degrees, and i^ de- 
grees, 30 minutes, and number .75: 
^ Tang; 20* .75 tang. 45** • 2.06 
I. K : C :: K -: C 

Thcn"-^" . - * 
Tang. 30' " a.o6 ttng. 45* • 2'j6.=anfwt: 
H. K : B :: K : C * 

2. De- 
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f 

2« DefCfbdln^. 

P R O P o n ^ I a K s. 

So is the (Mil^^imvf «f tlie jVWftr. (MtgoM on K, 
Tp ayfi«r/> owntM' QP 9 Of C 

Then, 

h to the dbovt found fourth numh»4mJi<ifCi 
So is the /^r tangent on K, 
Te the fourth froporPknal on B of C. 

JVb/^. Thefe are thb wwimrfe of the above pro- 
portions, as wil( Evidently appear froiQ (^ fol- 
lowing 

. M:Mmp7 1, i^ven the Un^fs ^o degrees, ami 
20 decrees, and number 35.7, to Bnd the fourth 
proportidH^. 

Talig.%4.5*' J57 tang.3a^ 20.tf 
I. K : C :: K : Q 

• - Then, 
Tang. 4$*' 20,^ tang. 20"* 7.5«ahfwv 
It K : C :: K : C 

Examp. 2. 6ivea ih^tan^tnn %^ degrees, |o 
minutes^ ^tid ^a dpgrc^ and numi^X t^QA^ to 
find the io^Tt}\ pr&fortional* 

Tang. 45^ 180.8. |a*ig. C'^ao^ 20.6 

I. K ; C :: ;K ; ft 

: ' Theiu 




Tang. 45*' ' ' 40.6 tsuig. 20" y.5=m{w. 
II. K ^. C :: K : C . 
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Examp. 3» lififi t;h# givcji Jf^**'/^ 9^ dcg««, 
so minutes, and 20 degrees, and number 472 i 
what is the fourth proporHonalf 

Tang. 45"- 472. <a((g. 2.?3©' 20.6 

I. K J C ;; 1; ; Q 

. r . Tbw, . • 

Tang. 45° «<i.$ japg, ?«»° 7,5. 

II. J^ t Q V K. : C 

' JEx99fp. 4« Sfuppo& <ihe giicen tMgmfs are 82 
degrees, 45 mimvtes^ 8un<L o degrees, J5 mintste?,' 
and ;iiff;^J^^j04 M^iat is «he.foi}rdi pr$p$rHend9 
Tang. 45^ 650, tang. 7*^15' tt.j 

Then, 

Xvifj^'A^" 84/7 ^Wigi^/ ^4^=anfw. 

N. B. Cooipore tfao ^jtep-fi of cko^e^eicamples 
with the examples afcenMng. 

its compleifumt^ is eqiisti ;t^ y«»^ jts diftance from 
the /angon!^4$ degrees. 
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« 

2. In proportions of numbers to tangents: 

How to find a fourth proportional to two given 
numbers^ and a given tangent. 

I. AfcemJing. 

Proportion. 

As ^tfirft given number on B or C, 

Is to the given' tangent on K ; 
So is the fecond on B or C, 

To the fourth proportional on K. 

But becaufe the y^rmJ number will always fall 
ahve the tangent 45 degrees, (fee chap. II. y2r^. 
3.) therefore the anfwar tntift be found by the 
two following 

P R O %P O R T I O N S.' ' 

I. As the given tangent on K, 

Is to the lejfer given number on B or C C^ 
So. is the tangent 45 degrees on K 
To a fourth numier on B or C. 

Then, 
IL A» the feeond or greater given number on C, 
. Is to the tangent 45 degrees on K ; 
So is the ^bowe fourth number on B or C, 
To the fourth proportional on K. 

Examp. I. Given the numbers 8.9 and 35, and 
tangent 25 degrees, to find the fourth proportional.^ 

Tang. 25° 8.9 tang. 45 "^ 19.08 
I. K : C :: K : C 

Then, 
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35. tarig.45" 19,08 tang^6i.43 =»anfi 

Ife -€ vii- ^. K; -III ;C .■ t : .K 

. Ekiamp', 2." Giv<:nthe.rf<^^ifrJ2'.25 andi46,<and 
the tangent 8 degrees, 30 mitiatcs,' to find thifc 

bthe^y«»i<f«/.^';:^ •"''•■; - • •' •■• ■ ^ . 

Tang: S'lo' ^"■i.25'- fad; i^.Off^ 
i. K i B^'il'K : C 

i^6'.^ rad. -^siog- tarig. 8^°ii'=»ihf. 

E^dfnp'. 3. Letthc*^««iJ^j be.'5^arid'45O,'30iS 
tangent i degree; what is the other y«2^if^/ ?- ' ' 

Tiang-'i" .f'-'rM:- 2&.64 -- > 
i. *''K : C :: K" : € ■ \ -T 

•TheS, 
• -4^0. had. : ■ ^8.64' tkng.^gl2i = anf. 
il. e • : K :: <'B- j = K 

l.'Dcic^ndirig'. ' ■'• ■ 
■ - ■ ':'•■' - ..'•!:.■; 

P R <i^* b ft.t I <> * Si- 
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i. ' . As the rtfj^//ii or tangent45t onlJCi 

Is to thcfrft or greater number oh C% 
So is the cotnpkhien} of the given ^tangcnt on K^j 
To a foiirtK humbeh 
IL As this fourth number oii Ci " 
*^ Is to the radius oh K 5 
60 is the other given number ofi B Or Q 
To the fourth proportional on K. 



Note. Thefe are the cahverfe of the two laft 
proportioDs. 

Examp. I • Let the -given lutbibers be '^5 add 
;8.9, and thcu tan^cni ,61.231 ,^hat, is, tbs fg^rth 
froporHon^? '[i,.\ .. 

rod. 35* r^/tfff. ^1*23 19.0^ ,. 

I I < . « 

Then 
19.08 ta/. 8.9 texr^. af'szanfwer 
n» . - C - : It :: C ; K 

Examf. 2. Given the Mmim 136 Itnd 2.2$, 
.and tanfrent &i degrees, 11 fninutes, tpltoi^the 
odier /tf^^i»/r* ^ 

r^i/. .j;26 cO'tift^.Zz.ii 15*0^ 

I. K : C :r'' K r B 

Them 

i5tP5 'tf^. 2.25 /MTg-. S.jc^anfwer, 
H. C : K :: B ; K , 

Examp. 3* Suppofe the given numbers are 450 
and .5, and the tangent 86 degrees, 21 minutes 1 
what is thj^£9Mr^h-^^^/J9M/| 

.fin/. . 450. ohtang. 86*21'^ 28,7 
!• K : C :r K : ^B 

.. . Then, 

28^7 rod. .5 /^, r*'s=infwcij 

II. C : . E :: C . : K 

Compare thcfi? with the three prccedihg eXH 
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^Mtim if Pteikmi in pioie TrigbHt^iry hy tbi 

tJinrs ^ Tkingeiits. 

< ■ • 

. . . . . . • ♦ 

JL dnly ; tod beCatufe* . 
If Irt a netimj^Ui triatiigfei ckhtr of the kgs of 
Jidis cdntaiiiiihg the r/g'i^/ angles be made the ra- 
diUi of a oif tie, the other leg #ili bb die /ii?;i^eff/ 

Therefore,- 
All pnrobletris telatihg ta plane tngpncftrittrfi 
wherein ian^enis iri ^hcerMd, wiB be folved by 
the lihe^ of tangents ttd nmhirii by the foUowbg 

P a 6 P 0:ii T i 6:lt S^ : 

L As cither of the legi pa Cf 
Is to the radius Qi^ I^ i 
$6 IS the other leg on Ef 6r C, 
T6 the /tf^^ft>of hsopipofite angle ohlSj 

And;. 
it. As the ^^i/i/j on K^ 

Is to the greater !eg oh C 5 
$<> IS ttie tangent bi the angle idjSceni on It^p 
•to the either &J^ohB or fc. - 

Henice^ 
III. As the co'tangeni of the greater angle oif Kf 
. is to its adjacent leg on B or C i 

Oi So 
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So is the racUus on K, 
To the other leg on C. 

. Examples. 

.1. Two legs being ^ivcn^ to fiod either m0€i 

Given in the right zv^ed triangle B, C, D, 
(plate I. fig. 3.) the legs Be 476, and CD 357, to 
find the angle JB. 
* ' Thiis^ 

.475. rod. 357. taf^. 3^^5^' uniwcr 
C : K ;: C : K 

« ■ * 

Note. If the greater angle D be requifed, the 
proportion will run thus, viz. As, I^, the adja" 
cent leg is to the radius ^ fo is CB, to the tangent 
of its oppofite angle P. ' * 

Which bj the inftrument iwrll run inverted 

Thtis, 
j^y6. rad. SS7- ^^-^tf»ff. 36^52^*53^08 
C : K :: C : : . K 



•V 



2. Thejjr^tf/^r leg and its adjacent angle being 
given, to find the other leg. 

Given in the iao^e triangle the leg JBC 476, and 
its adjacent angle B 36 degrees, 52 minutes, to 
find the Aff CD. 

Thus, 

K : C :: K : C 
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j. The UJ/ir leg and its adjacent angle being 
given, to find the other leg. 

Given the leg CD 357, and apgle D 53 degrees^ 
08 minutes, to find the leg BC. 

Thus, 
tang. 36.51 357. rod. 476 anfwer 
K : C :: K : C 

N. B. The like is to be obfcrved in every 
Other right angled plane triangle. ' 



The End of the Fifth Part. 
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PAR T VL 

Containing the Ufe ^ the JlidingSmc^ and 
Tangcots in ipheric Trigonometry^ 

9 

« * k - 

INTRODUCTION^ 

Of fphcric trigonometry ^ with the Ufe of the Lines 
of Sines and Tangents in fHdfng the ParU of a 
fpherical Triangle. 

S £ C T. I. Of fpheric Trigonometry: 

OPHERIC trigonometry trcateth of the propor- 
*^ tion of tht fides an4 angles of fperical triangles. 
it is chiefly applied to the ufe of finding the di* 
fianefs and Jituation of places or points, on the 
globe of the efirtb\ or io the fphere of the bea^ 
vens. 

Now, on the terreftial globc^ alio in the celeftial 
fphere, th^re arc an infinite number of imaginary 

P 4. ^ • - circle^ 
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circles, which are ufualiy divided into twn (brts, 
viz. greater and lejfer. 

Great "circles of the ^obc . or fpherer^e the 

equator J the ecliptic y the horizon \ and all meridians^ 

, or any other imaginary circle^ which is fuppofedi 

to divide the ghhe or j^here into /w^ equal farts 

or hemtffber&s. 

£^^/«r circles of a fphere or gIoDe,.aticvllith .as 
are fuppofcd to divide it into two unequal farts ; 
fuch are all parallels of latitude on the terreftiaU 
and almicant^rs or parallels oi altitiide Qfuthp C^/^- 
|rW fphere or glol?c. 

Now, the feriphery of every ^rfo/ drrfe aS' 
above, i is flip jJofed to' be divided Into 36a ^jj/jZ 
parts or degrees \ each of which degrees is fup- 
pofed to ht Jubdivided Into 6b f 91/4/ parti, called 
minutes of a degree; by which degrees and minutes^. 
the difiance of any particular faints of the ter- 
reftial and ccleftial fphere^ from each other are 
H^cafured. 

S E C T, II. Of the Meaftire of the Sldeis of ^ 

Jflferic Xriar^le. 

If on the eoH'vex fuiface of the earthy or in the 
concave furface of the heavens^ you imagine tbiii 
points, fo fituatcd as not to be in a right or 
ftraight line, and at the faiQe time you conceive 
three great circles to cut or crofs each other iq th^ 
laid points \ fyichitircUs will form zfphtric tnianglc, 
the meafure of either of whofe Jidcs^ :^\\\ be thq 
l^uqubor of J^yr^rj and ^r^r contained (thereon) 

t^twew 
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between the ftpi^ pointa, dmngb which fMCliji^ 
doth pals, t 

Hence it follows, that tht^s of eycry J^bffic^ 
triangle drawn in plano^ do reprefent parts of the 
arcs of tjbree great circles on the globe, of xht 
earibj or in the fphere of the beavtns. 

Hence alfo, the fides of fpberkal triangles, are 
reprefentcd by- /tf W<f J, pr lines of fines apd t|ui- 
gents, and AOf by numhers as in //{^/rr . trigono- 
metry. 

S ECf. III. Of the Meafure «/ a fpberical 

' If you imagine tvfo great circles to cro&each. 
other, in any given p^int of the:furface of thecc- 
ieflial or teinrefteial fpbere^. and continued, they 
yrill crofs each other aUb exactly at the cppq0g 

point of the &id'Jpberej and form 4 angles at each 
of the faid points. 

, Jf another greiit circle be fuppofcd to. cut or 
crofs the above faid two circles in the middle pf^ 
or at eqij^l dlft^nfie from ihfc faid two points j it 
will cut thefprnifsif firfles at rigbt angles (and will 
be) at 90 4cgi:.pes, ffpm each of the faid points. 

Now,^ if this laft circle be. fuppofcd to. he di- 
vided into degrees and minutes^ the difference .oi 
jjegrees and minutes, cut thereon^ by the above 
two circles^ is the mealure of the angle forrped by 
the faid two circles at each of the above faid paints. 

That is, the meafure of a fpheric angle is the 

^ffercnce of degrees, cut on a great circle bv the 

* " ^' ■■ ' ' two 
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twdg^i or tfCflr ^mb% tdM-^/A^v ^ich arc oi^ 
fide being produced to 90 degrees from ihe «nM 

Tlust ill the jA^ 

j^llr^ triMgle 
annexedy whoft 
fides are AB 40 
degrciBs AC 6^ 
attdBC 2560^- 
greesy 01 mi- 
nute, if you pro- 
duce AB to 1^ F 
and AC to D, "* 
viz. till the fides 

A£ and AD eaclii biocMie 90 degrea from the irff- 
gular point A^ and through the bi^poinis D and 
£, be draws a ^m^ circle FG^ the number of 
d^nis contamed between the points D and £ of 
die faid drcJi ^, G, willf by tJre miaffirc of thf 
4ir^& A, viz. of 20 degrcies, 

iV^^/r. The liki to bq obferv^^of either of th9 
other tf^^&x. 

Ffom what hath been f^id, it follows^ that 
All problems relating to fpberk trigonometry, 
will be folved by the lines of Jines and tangents 
only, viz. by the lines of fines and fineu or by 
the lines of tangents and^»^/, in the very fame 
manner as thofc which relate to plam trigonome* 
try, arc by the lines oi fines and numbers^ or tan^ 
gqits and ntin^bfrs^ as wiU be fti^wn below. 
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C H A P. L 

Pf the Solution of reftangled fpherie Triangles^ ly 
Lord Nepcr*j Catholic Pr^fpfiticn. 

.a E C T, L Of the Parts ef a fphcrical rriangle. 
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every reSlangled fphc* 
rical triangle there are, 
befides the right angle, five 
Fig« I. things which the Lord Mj>^r 
calls thejfv^ circular parts of 
a ffbmc triangle 5 among 
j^ which, (the right angle not 
being reckoned) the two legs 
ABi and AC, are fuppofed to join together. (Sec 

2. Any one of thefe five circular parts, may by 
luppofitton, be made a ^/^^/i? part, and then the 
two circular parts, which are next to that middle 
part, are called » extremes conjunct ; and the other 
two circular parts, remote from that affumed 
ntiddle part, are called extreme disjunSl. 

3. In every cafe, two of the aforefaid five circuit 
tar parts, are always given to find a tbird-^ and of 
thefe three things, (viz, two given and one re^- 
quired) oqe is the middle ^xt^ and the other two 
gre either extremes cvnjunff or disjunSl. 

N. B. In the above triangle, and alfo in the 
f|}re^ fojlowing, the right angle is at the point A. 

S^CT. 



SECT. n. 



A Key. to thb ' : *jfit 6i 

\ 

To know the mean and extreme 
Parts. 



Fig. 2. 




' . f.lf one 6f the three terms 
given ftands by itfeL^ fcvf:fpd 
from the other iwo on both 
fides, as the Jtde BC from 
thcfidfis A6 and AC^ by tjie 
interpoiition of the angles Vi 
apd C^ that (hall be the 
middle part, and the other 

two circular parts, AB and ^C, are the extremes 

4i5jun£l. (Seefi^.%.) 

2 . If the terms do imme-. 

dutely adhere together as' 

the^^^ BC, angle C, and^^ 

AC, the middle term C doth 

eafily (hew the m^dM^ pact j. 

and the extreme terms BC. 

aqd AC, are the. extreme 

parts coHJunp. (See fig. 3.) 

The parts pf a reSiangled fphcrical triangle be- 

being thus diftinguilhed, obfciye the JJniverfal 

fropofition following by the ^forefaid Lord, called 

The CATHOLIC PROPOSITION, 

■N 

yiz. IDx^fine of a middle part and radius are reci-t 
'procMy proportional with the tangents of the ex-j 
tremes cortjuniij and with the cojines of the ex- 
p'etnes disjuy.£}. That is, 
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Firft, Ifor Extremes conjunSf. ' ' 

As the radius . - , 

' is to xht-tangent of one extreme 5 . , 
^ Sq k the /^»g-^»/' of 'th« other extrem'e^ 
\ To ihtjine of the «^/JJ& part. 

Secondly) For extremes disjunli. 
As the radius 
Is to the cofine of one extreme y 
: ' ' So lis the r^j^w^ of the other extrmt4 '. 
- To>the^»^ of tht: middle part* 

Hence, 

Note..^ when the middle pzrt is to be found, the 
rai^us is the /r^ term in the proportion. 

But if -either of the extremes is required to be 
found,, then the other cxtrcjne muft be thtjirfi 
, term therein. TJiat i^, ; • 

Krft, F6r eitrebes cofijunSi. 

A« the tangent of the given extreme 

Is to the radius *9 , 
So is the^rie of the middle part, 

To'the tangent of the required extremei- 

Secondly, For extremes disjunii. 

As the cojine of the given extrem^^ 

Is to the radius % 
Sohthtjineoi the middle part. 

To the cqfine of t}ie required extreme. 



^^Bi 



^0^ 
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K A Tbafe three of 
the ciradar parits which 
are more r^isn^/^ from the 
ri^bt angle, as the ingki 
B and C» with thcjide AC»^ 
(viz. the hypotben$ife and 
*jg the cwof obtiftti angles) 
tori Niptr diti^eth into' 
their cofriftments. (Su fig. 4.) 

Therefore, if the middle part, of fitter of the 
extremes cm^tmB be the typ^tienufe^ (ri tithir of the 
Mique angles, inilead of ^n^ and tangent in the 
j>roportians, ufe eqfitie and cotangent. 

N. A. When a cmplement in the ptepMieid 
doth chance to contor with^ or fal^ on a empie* 
inent in the circular pans^ you muft always take 
the/»^ itfclf, and tangent itfclf, iftftcad of ^^/»/ 
and co-tangent in the ciriulaf part$ :* becaafe the 
r£^;i^ of the cq/Sne Is tht jSne itfclf» and the eotan* 
genf of the cotangent is the tangent it&If.* 



^A 



1^ tn extrenles c&npthif^ 

Exa^. I. Giiren in the triangle ABC ffig. i.) 
the perpendicular AG, and the bypotbenufe BC ; ta 
£nd the angle C. 

Becaufe the three circular parts given are con^ 
}un8^ attd the m/i^/^ part fs required to be found,' 
therefore by the catholic propoCtion, the ftopof^ 
Hon will run thus : 

rad, : tang. AC :: tangvBC : Cn. C 




r:l^^}t\»tcit»fft^hst^ BQ wa^tf^ C, are. t)Dth 
ffW^wii/iiv^Jftf'fiS' 4») thorcforc the ptfpftfm 

will ri«i tbjifej^/v. . : : ; : -:: : 

As rad« : tang. AC it cotang* BC : co(ine C 

Examp. 2. In the triangle ABC, (fig. 2.) let 
the bypotbenufi BC, and angle C be given \ to find 
the perpendicular^ KCm * •. 

ticrct the fhre? <irr/^icir ft^^^^ 

alfo, but an extren^-ACj is required; therefore by 
the catbolick proppfitioh it will be thus : 

As tang. BC : rid. ::• fihi C : tang. AC. 

But becaufe BC and C are both cempJemetfts^ 

cotang. BC : rad. :: tiodih. C : tang. AC 

• il. Ill «3ttretn<!5 ^sfm/ff^ 

Examp. lA-GHAbitht kfpb$8ifnitfiBC^^ and angler 

B, (fig. 3O tt>^^^ ^^f^fP^^ AC. . 
^ By jthi5^^*^tff FPP9A«9P> th^St '\ 

rad. : w(Uv B :: ^of^itJpiCrtr fin^ AC 
But the i^^r B,. aad, i^K|^Mf(/f BC, are both 
tomplementSj (fee above) therefore it will be, 
rad. : fin. B :; fin. B6 t fin. AC 

'^Examp. 2. Given the j^(^ AC, and ai^te % 

(fig. j> to finti die i^j>Mil^»i(;^ BC. 

By the eati>oU^ propoficiAii, thus, 

cofin. B : rad. :r fin. AC : coGn. BC 

Bat becaufe thtfiie'BC^ and al& the ^^/^ B; 

are cmplemenls^ (fee fig. 4.) therefore it will be 

fin. B : rad :r fm. AC : fui. BC 

Hence 



Hence dbiefve^ if thie ^^rMfti bef ^iftika^ih^ 
proportion will: be pisifonAed hfjfnes only ; but 
if thejf art conjunS; then by fines add tangents^ 
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CHAP. II. 






tdtuiion of ibe^ fixtcch Cafes of right dn'gkd fpte-^ 
f icil ?W^»f /« ^ /i^ IhftrumcnC. ^ 

: , (Plate HL.) 









i «• • .. . / .* *. 



.1 wi'J*. 



Is EC T. I. Of the ^ c^t .Co/iii of B^rcmsi 

i*. A-0 * Q R T I « H s; 

I. Tc^ find the imU^' part; 

S the raiittror fihe of 90 degrees j 
Is to ther^»^ of tke given extreme} 

So is the iofine of other ^ktreme. 
To the jf&rr of the middle parti 



A 



• C. 



2* To find either of the extremes • 

* « « « ■ . 

This is the converfe of the former, thereford 
As the cjfine of the given extreme^ . 
Is to the radius or fine 90:3 
_ So is the jfir^ of the middle ^uu 

To the. cqfine i4 the other exti:e|ne^ . 
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Examples. 

t. For the middle part> 
This hath thfet varietieSi 

Cafe I. In the fphcrical triangle ABC, (fig. i.) 
let the bafe AC be 27 degrees, 54 minutes, and 
' the perpendicular BC 1 1 degrees, 30 minutes, tp 
find the hypothenufe AB ? 

Here the middle part is required, ind it falls on 
a tdff^plement in the circular parts ; (fee chap. I.) there- 
fore the laft line in the proportioa will run thus t 

Viz. 4 to the cojine of the middle part, that is, 

BC AC 

rad. : cofin. 11.30 :t cofin. 27.54 : cofin. AB 

By the inftrument, thus, 
rad. fm. 78*^30' fin. 62 "^06' fin. 6o^=cofu 30* 
G : I :: G : I 

Anfwer 30 degrees* 

Cafe 2. Given the tafe AC 27 degrees, 54 mi-* 
nutes, and the angle A, at the bafe, 23 degrees, 
30 minutes i to find the angle B at the perpendi^ 
cular. (fig. 2.) 

The extreme A, and middle part B^ both fall on 
complements \ therefore the third and fourth line^ 
in iht pn)porti$n will run thus: 

3. So is the^»^ of the other extreme, 

4. * To the cqfine of the middle part* 

Thus, 

AC A 

nS^ : xofin. 27''54^ :: rm«23''3o' x (:ofimB 

- \' '" 
Ik. 
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By the inftrument, 

rad. fin. 62*06' fin. 23^*30' fin. 2o''38'=rcoG.69**22' 
G : I :: G : I 

Anfwer 69 degrees, 22 minutes. 

Cafe 3. Let the bypotbenufe AB 30 degrees, be 
given with the angle A 23 degrees, 30 minutes, 
to find tht perpendicular BC (fig. 3.) 

Here both extremes are complements in the circu- 
lar parts ; therefore the fccoxid and third lines in 
the propartion muft be read thus : 

2 . To the fine of one of the extremes j 

3. So is tht^ne of the other extreme* 

Thus by the inftrument, 
rad. fin* 30^00' fin. 23^30' fin. 11.30 
G : I :: G : I 
Anfwer 1 1 degrees, 3 8 minutes. 

2. For an extreme. 

This hath five varieties. 

Cafe 1. Given the hafe AC 27 degrees, 54 mi- 
jiutcs, and the bypotbenufe AB 30 degrees, o mi- 
nutes, to find the p^r^^i^J/Vir/tfr BC. (fig* 4.) 

Note. Becaufe the middle part falls on a complex 
ment in the circular parts ; therefore the tlurd lint 
in the proportion muft be read thus ; 

3. So is the cqfine of the middle part. 

That is, 
AC AB 

Cof. 27^54' : rad, :: cof. 30^00' : Cfef. BG 
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By the iflftrufnenn 

Sinv 62^06^ rad. fin. 60^00'' co£ 78®30''=:fin, 11^30' 
I : G :: I : G 
Anfwer 1 1 degrees^ 3O minutes. 

Cafe 2* Given tht perpendicular BC, ii degrees 
50 minutes, and the angle A 23 degrees, 30 mi- 
nutes, to find the nngk R (fig. 5.) 

Here the middle part, and alfo the required eifr 
Sreme^ are both on €{mplemetUs\ therefore the ibird 
zndfourfb line in the proportion will run thus : 

3. So is the cofine of the middle part, 

4. To the Jine of the required extreme. 

Therefore, 
Cof. 11^30^ : rad. :: cof. 23^^30 : fin. B ' 

By the ihftrument. 
Sin. 78*3o' rad. fin.66030'' fin. 69^22' 
I : G :: I : G 

Anfwer 6^ degrees, 22 minutes. 

Cafe 3. Given the angles A 23 degrees, 30 mi- 
nutes, and B 6^ degrees, 22 minutes, to find the 
iafe AC. (fig. 6.) 

The extreme given, and the middle part, arc 
both 4>oniplements \ therefore the firft and tbiri^ 
lines will be read thus : 

I. As tht fine of the given extreme, 
3. So is €oJine of thcf middle part. 

That is, 
» Sn. 23^30' : Ad. :: cof. 69^22' : cof. AC 

?a By 
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By the inftrumcnt. 

Sin. 23^30^ rad. fin. 20^38' coi.Si^ 06^ ziiy^s^f 
I : G :: I : G 
Anfwer 27 degrees, 54 minutes. 

• 

Cafe 4, Given the perpendicular BC 1 1 degrees, 
30 minutes, and the angle A 23 degrees, 30 mi- 
nutes, to find the bypothenufe. (fig. 7.) 

Both the given extremes being complements^ th^ 
firji and fourth lines in the proportion will be 
I. As the^»^ of the given extreme, 
4. To the/»^ of the required extreme. 
Thus by the inftrument. 
Sin. 23*^30' rad. fin. 1 1*^30' fin. 30^00' 
I : G :: I : G 

Anfwer 30 degrees, 00 minutes. 

Cafe 5. Given the iafe AC 27 degrees, 54 mi- 
nutes, and the bypotbenufe AB 30 degrees, to find 
the angle B. (fig. 8.) 

Here the two given extremes alfo fall on complex 
ments in the circular parts -, therefore the firjl and 
laji line in the catholic propojition will run thus: 
I. As the^»^ of the given extreme, 
4. , Tojine of the required extreme. 

Thus, 
Sin. 30^00^ rad. fin. 27*^54' fin. 69*^2^' 
I : G :: I : G 

Anfwer 6g degrees, 22 minutes. 
Thefc are all the varieties which Can happen 
in extremes disjun£I. 
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N. 5. From the laft cafey and alfo cafe j. page 
lip, you may obferve, that iht fides of every 
fpheric triangle are in direSi proportion to each 
other, as are the Jims of their oppofite angles. 

SECT. II. Of the eight Cafes of extremes 

Conjunft. 

Note. Thefe cannot be folved on the inftru- 
rnent by the catholic propofitionj ^s it above 
ftands, (though they may by the tables oS fines 
and tangentSy) becaufe three tangents are required 
thereby to be taken, and one fine. 

I (hall therefore here fhew, how the faid propo- 
fition may be fo tranfpoied, as to become appli- 
cable to the inflrument. 

Xhis is efFeded by inverting the. two firft lines 
of the proportion^ and taking the complement of the 
firft tangent inftead of the tangent itfelf j for 
As the tangent oi any arch is to the radius^ 

So is the radius to the cotangent of the fame arch*. 

Hence^ 

If the extremes are conjun£i^ the folution of pro- 
blems by the injtrument will be performed on the 
lines oi fines znd tangents^ by the following 

Proportions. 

I . To find either of the extremes. 
As the radius or fine of 90 degrees. 
Is to the cotangent of the given extreme 5 

• 13 Euc. 6 and 31. Euc. y. 

P 3 I* 
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So is the^ne of the middle par t^ 

To the tangent of the required extreme. 

2. To find the middle part. 

This the converfe of the former, therefore 

As the cotangent of one of the extremes^ 

Is to the radius^ or fine 90 ; 
So is the tangent of the other extreme^ 

To the^^ of the middle part. 

JV. A. The fame rule is to be obfcrvcd with 
regard to amplements in tht, circular parts as ia 
the above proportions by fines, 

I. To find an extrme. 

This hath Jive varieties. 

Caji I. Given the bafe AC 27 degrees, 54 mi^ 
nutes, and the angle A at the bafe 23 dejgrccs, 30 
minutes, to find the perpendicular, (fig. 9.) 

Here is only one complement in the circular 
parts, viz. thegiven extreme ^ therefore the fecond 
line in the proportion muft be read thus : 

2. To the tangent of the given extreme^ 

Thus by the inftrumenty 
Rad. tang. 23^30^ .fin, 27^54' tang, ii^ge' 
G ' : M :: G : M 

Jnfwer i r degrees, 30 minutes. 
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Cafe 2. Given the bypotbenufe AB 30 degrees, 
and the angle at the bafe 2 j degrees, 30 minutes, 
to find the bafe. (fig. 10.) 

The given extreme and the middle part are both 
complements 'i therefore the fucnd and third lines 
will run thus : 

2. To the tangent of the given extreme i 

3. So is the r^;i^ of the middle part. 

That is, 
Rad. : tang. 30^00 :: cof. 23^30' : tang. AC 

By the inftrqment, 
Rad« tang. 30^00*^ fin. 66^30' tang. 27^54' 
G : M :: G : M 

Aufom tj d<^ree$i 54 minutes. 

Cafe 3. Given the lypotbenufe AB 3^ degrees, 
and the angle A at tlie bafe 23 degrees, 30 mi* 
nutes, to find the angk B. (fig* xi.) 

Here all the terms fall on complements in the 
circular parts \ therefore the tbnc laft lines will 
run thus : 

2. To tangent of the given extreme^ 

3. So is the cojineoi the middle part ^ 

4. To the cotangent of the required extreme. 

That is, 
Rad. : tang. 23*^30' :: cof. 30^00' : cotang. B 

By the inftrument, 
Rad. tang.23^30' fin.6o*^oo' cof.20^^8^=69^22* 
G : M :: G : M 
Anfwer 69 degrees, 22 minutes. 

P 4 Cafe 
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Cafe 4. Given the bafc AC 27 degrees, 54 mi- 
nutes, and the perpendicular BC 1 1 degrees, 30 
minutes, to find tht angle A. (fig. 12.) 

The required extreme falls on a ' complement ; 
therefore the fourth line will run thus: 

4. To the cotangent of the required extreme. 

That is, 
Ra^d, : Cotang. 11^30' :: fin. 27^54' : Cotang. A 

By the inftrument. 
l^ad, : Tang. 78^30' :: fin. 27^54' : Cotang. A 

viz. Thus, 
Sin. 27*^54* tang. 78*^30' rad. Cotati'g. 66 ^jo* 
G : M *:: G • : M 

Anfwer 23 degrees, 30 hilhutes. 
$eepart V. chap. Vl.fea. 3. and VlLfeff. %. and 3. 

« 

Cafe ^. Given the ia]f\C 27^54', and the 

angle K 23^30^ to find'the hypothenufe. (fig. 13.) 

Here the middle part^ and the required extreme 

ii}Xho\\ion complement s\ therefore the third 2^^ 

fourth line will run thus. : 

3. So is the cofine of the middle party 
4: To the cotangent of the required extreme. 

That is, 
Rad. : cotang. 27^54' :: cof. 23^30' : cotang. AB 

By the inftrument. 

Thus, 

Sin. 66" 2Q* tang. 62°96' rad. cotang. 60*00' 

G ; M :: G : M 

^nfwer 30 degrccsi See as above, 

%i To 
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i2. To find the middle pari:. 

This hath three varieties. 
. Cafe I. Given tht perpendicular BC 1 1^=^30', and 
the angle A at the iafe 23^30',. to find the i^aje. 

(fig. 14.) 

Here^ only one of the extremes falls on a com- 
flement in the circular parts •^ therefore,, if that 
be made the jirji term in the proportion^ "the jirfi 
line will rUn thus : 

I . As the tangent of the given txtrme. 

Thus* 
Tang. 23^30 rad; tang. 11^30' fin, 27*54f 
M. : G :: . M : G 
AnJ'do^ 27 degrees, 54 minutes. 

Cafe 2. Given the hafe KC 27"54^ and the 
hypotbenufe 30 degrees, to find the angle A at the 

bafe. (fig. 15.) 

Here one of the extremes^ alfo the middle fart 
falls on a complement }, therefore the/r/ andjiwr/* 

line will be. 

1. As the tangent of the given extreme^ 

2. To the cojine of the middle part. 

That is, 
Tang. 30^00' rad. tang. 27^54' cofin. 66^30' 
M ; G :: M : G 

Jnfwer 23 degrees, 30 minutes. 
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Ca/e 3. Given the angle B 69^22 ^ and the 
angle A 23^30', to find the bypotbenufe. (fig. 16.) 

Here all the terms fall on complements in the 
circular parts \ therefore the jSr^, third zni fourth 
lines in the ^r^or/i^n muft be read thus : 

I . As the tangent of one of the extremes^ 

3. So is the cotangent of the other extreme. 

4. To the cofine of the middle part. 

That is^ 
Tang. 6g^22' : raid. :: cotang. 23^30' : cofin. AB 

Or rather thus. 
Tang. 23^30' : rad. :: cotang,69^2i^'' : cofin. AB» 

Thus by the inftrument. 
Tang. 23^30' rad. tang. 20^38 cofin. 60^00' 
M : G :: M : G 

Anfwer 30.00 degrees. 
Thcfc are all the varieties which can happen 
in extremes confunH. 

Obfcrvc, 

1. If only one of the extremes falls on a comple- 
ment in circular parts^ make that thtfajt term in 
the proportion. 

2. If ^0/i& extremes fidl on complements^ make 
the leaft of them the firft. term, fo will any pro* 
blem be folved by the lower ungents. 

Note. The like is to be obferved in all other 
reSlangled fpheric triangle^. 
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CHAP. III. 

Of oblique angled fpherical Triangles. 

THE folution of problems wherein ohliqne 
znghdfpberic triangles are concerned, de- 
pends on the folution of the foregoing problems : 
for if from any angle of an bblifue angled triangle, 
an arch be let fall (or fuppofcd to be fo) perpen- 
dicularly on the oppofite fide, fuch arch will 
xlivide the faid triangle into two right angled 
triangles. And, 

. If this perpendicular arch be let fall from the 
end of a knauan fide, and fo as to be oppofed to a 
known angle^ viz. in fuch manner as that two of 
the three given or known parts of the triangle 
may be on one and the fame Jide of the faid per-- 
pendicular ; then may the parts of the faid obliqut 
triangle be found at two operations, by fome or 
other of the above proportions ; but I (hall here 
fubjoin fome theorems and corollaries^ whereby all 
the cafes of fpheric triangles may be folved. 

Theorem \. hi tvtXY ^^S^* angled fpherical tri- 
angle, the proportion is, as radius is to^»^ of the 
hypotbenufe^ fo is thtjine of the angle at the bafe, 
to the Jine of the perpendicular : and, as the radius 
is to the tangent of the hypothenufe, fo is cojine of 
the angle at the bafe, to the tangent of the bafe. 

CoroL I. Hence it follows, that lYit fines of the 
angles of every oblique angled triangle, arc to 

eacb 
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each other dire£Uy as the Jines of their oppofitc 
fides. 

Corol, 2. It follows alfo, that in any iwo right 
angled fphcric triangles having one leg eotnmony 
the tangents of the hypothenufes are to each other 
it^erfely^ as the cojines of the adjacent angles. 

T'beorem II. In any right angled jJJj^iV^/ triangle 
it will be, as radius to cqfim of one leg» fo is the 
cqfinf of the other leg to cqfine of the bypotbenuft* 

Cerol. Hence, if two right angled /pberical tri- 
angles have the fame perpendicular^ the cofmes of 
their bypothinufes will be to each other diredly^ 
as the cqfines of their bafes* 

. ^be<frem\\l. In any right angled ^Afr;V triangle 
it will be, as the radius is to thejine of ^ithw 
ehUque angle, fo is the coftne of the adjacent leg, to 
the cqfine of tht. oppofite angle.. 

CdroL Hence, in rigbt angled fpberie triangles, 
having the fame perpen^cuiary the cojines of the 
angles at the bafe will be to each other direitfyj as 
the Jines of the vertical angles. 

Tbearem IV. In any rigbt angled fpberie triangle 
it will be, as the radius is to thtftne of the bafc, 
Ibv is the tangent of the angle 4t the bafe, to the 
.tangent of the perpendicular. 

Coral. Hence it follows, that in right angled 

•fiberical triangles, haying the fame perpendicular^ 

ihe Jnes of the bafes will be to each other 

itruerfelyiy as the tangents of the angles at the 

theorem 
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TbeoremV. In any right znglcdfpberic triangle 
it will be, as the radius is to the cojine of the- 
bypotbenufcy fo is the tangent of either oblique 
angle, to* the cotangent of the other : and, as the 
radius is to the.^^»^ of either of the oblique angles, 
fo is the tangent of the hypothenufe, to the tang^ 
ent of its Adjacent perpendicular. 

Lemma. As the JUm of the^»^j of two unequal 
arcs is to their difference ^ fo is the tangent of half- 
the fum of thofe arcs^ to the tangent of i&tf^ their 
difference. 

And, as the fum of their cojines is to their diffe^^ 
rencCj fo is the cotangent of half the fame arcs, to 
the tangent of half the difference of the fame arcs. 

Theorem VI. In ^nyfpherical triangle it will be, 
as the cotangent of half the fum of the two fides is 
to half their difference^ fo is the cotangent of half 
the bafe to the tangent of the diftance of the per-* 
pendicular from the middle of the bafe. 

Corol. Since the laft proportion, by permuta- 
tion, becomes tangent ab+be . cotangent AD :: 

tangent ab-^be : tangent CD, and fince, as the 

2 

tangent of any two arcs are inverfely as their co^ 
tangentSy it follows, that tangent AD : tangent 
AB+BE :: tangent aB-BE . tangent CD. That 

2 2 

is, the tangent of half the bafe is to the tangent 
of half tYicfi^m of the fides, as the tangent of half 
the difference of the fides, is to the tangent of the 
diHance of the perpendicular point from the middles 
of the bafe. : 

Theorem 
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Theorem VII. In Any /pberic triangle it will be, 
■s the cotangent of half the fum of the angles, ac * 
the ia/e is to the tangent of half their difference, 
fb is the tangent of half the vertical angle to the 
tangent of the n/fgi^ which \Ym perpendicular tnakcs 
with the line hifeiiing the vertical angle. 

N. B. Any /itrM parts of any oblique angled 
j^Awiffl/ triangle (except the three fl»|^&/J being 
given, tile reft may be known by the above 
tbeorems and corollaries. 

See Barrow's Univtrfal Difficnary of Arts and 
Sciences. 



C H A P. IV. 

Of tbt Ufe */ tbe Line of vcrfed Sines. 

THE ufe of this line is too extcniive to 
be treated of in this plxe: I {hall there- 
fore give my reader an example thereof, in the 
Jeltttion of one problem vrhofe great ufe in ajironoi^ 
and navigation^ is alone fufficient to recommend it. 

PROBLEM. 

Given tlie three Jides of 
an oblique angled fpberi- 
«/ triangle, ABE, viz. AB 
30 degrees, ££ 18 de^ 

grecs, 47 minutes, and 

" AE 42 degrees, 51 mi- 
nutes, to find either of the angles^ for inftance, 
the angle E. 
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R t; L E* 

Add ail thtftdes together, and from half their 
fum fubtradt thtjide oppofed to the required angU^ 
and oblcrve the difference : then by the lines of 
^nes. 

thus, 
As xhtjine of half the fum of the fides. 

Is to one of tht fides containing the angk\ 
So is thtjine of the other containing fide. 

To a fourth fine. 

Then by the verfed fines. 

Thus, 
Place the above found fourth fine on I to the 
beginning or point O of the line of verfed fines, 
viz. right againft the fine 90 degrees of the line 
G, then againft the above found fourth fine oa 
H, is the verfed fine of the angle fought. 

Thus, 
The fides containing the required? AB=: 30^00^ 
anglcy^rt - - - JbE = i8 47 

The fide oppofed to the ^^q'^^^^^jAErr+z 51 
angle^ is - - z 3 

mmmmitmtmmmmmmmmmmmm 

The /urn of all the fides, - s - =91 3* 
Hal/ditto, - - -: r r =-45 49 

Therefore, 
Sin.45*'49' fin. 30*'oo' fin. i8»4/ fin. ii'sf. 
G : I :: G : I 

Then a; 
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Then 2. 



Half the fum of all the fides lejfenedl ^ 
by the fide AE, - - . ; =^a 58^ 

Therefore^ 
Sin. 12^58' O fin. 2^58/ 122^36^ 
I : V.S. :: H : VS. 
Jnjwer 122 degrees^ 36 minutes* 
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The End of the Sixth I^aut^^ 
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DefiripHon and Ufe of four different Infiruments 
whereon the inverted Lines are peculiarly and 

\ rjifpe£liwly..^dapt(d to the Ufe of Timbcr-mer- 
. chants, Carpen.ters ij»i. Sawyers, Shipwrights,- 
Bricklayers and Glaziers, in meafuring ofSuper-^ 
ficies and Solids at one Operation ; whereby the 
Time and Trouble of r edifying the In/irun$ent is 
faved. . , , 

JV. B. TT^ ACH of thefe infiruments being no 
XZ/' other than the inverted line of the 
former, properly reSiified and fixed to each ^re- 
fpcAivi particular ufe; it will be fufficien^t here to 
give a defcription of each infirument; and refer the 
reader to the examples of the ufe of its correlpgnd- 
ing divifors^ exhibited pqrt 11. • chap. IX. 



D E S C RIP T I O N. 

* • ' • % 

I. Of the Timber-mercbantSj Carpenters and Sawr 

. yers' Inftrument. 

1. On one of the broader planes of this inftru- 
tlient, is put t\it Jingle line D, in a doubled mznntr 
as ufual. 

2. On the oppoftte plane to this, and above the 
Jlide^ is put an inverted line marked Bft: and is 
the Kne for meafuring of 2l flock of bgards. 

CL 3- On 
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J. On the wuTtvov plane, next wnde; this, j£ 
'tok bmertti WAt mixHHtk Dllln.'., «>r m4afdnb|i 
9^reliangkd fuperficieS arid pnka&i orfjiurt tim- 
her. 

mds a JhtyirHK^flltii 
4 OH »« oppojn Ird^ lb fhB » pUl m tmfted 

me thttm e'^at.h zM u the imhr mt^v- 

S: t»f (be ^tf /^ «ag(>, V)%. tthdcfr tfte dtde on 
each platie txcepx. D» is pat the rdHus hi ^ee 
at ahvct ftR. i . 

It Of th« ^i^^^vnfkf laftrvtiK^ 

i. Ci^ dh« of th« /lf-<;^ idtobS, iiiii ab\^tU{t|t 
i^nft <htf tt//>-«f edg6 6/ tfie l^ld^, U jidt ^ 

a. Oii fKe Upptjili l>te ll p'iit afi ^^i^T line.' 
marked Sbm: for gauging of nurcbUnt men. 

3. .On Me dI cIr luarmtf fHafies as put a«( 
inverted litie mark Shfti for ^A/v^f gau^g of 

4."^ On the IHMIF e4|ge (»f Nth 6f the above 
|i2Mtf4 u put the radiu» A. 

5. 0>a the ^fxfidnt qi tkU In^nimsnt b pui 
the&wD. 

6. Oa the katl^s of the j0rtf<^ 1^ ind A » #ut 

Jll. Of 



J 



A » i» & li n i Hi iif 

a 

ill df iht Mfic^iiiylfs k^t^ ' ''. 



feient, and above the-^W, isfxk M Ir^ffti^Uhi 
hmikKlA Vif.'. aHdfe ♦fit^Ufiafdr firfdt^ the tbfti 
tent of any wdik)^^ Ih J«afe « ^Te$, de dilheil^ 
iions being taken in feet and deciiHal parts. 

2. On the cppig^fe plane to the abpvcfaid, ti 
jput an inverted Hne mirkcd Bn®: for finding the 
Dumber dfjtatate brick^^ required to build a wall 
of any ritimbcr of bricks tbicknefs^ wHofe i>eigH 
and lenpb is giveti in /r^/ dnd decimal parts« Se$ 
feSi. 2. \- 

3. OH the IkvtreSigc of each of tha abovdaid 
planes, is piut the radtiis A. 

Ni b. On the other two planes ittay be put any 
0nes or tables at p^eafurc. 

it. Of the Glhticf'fi tnftfiimefit 

ti On oii^ 6f the hreadit planes her^f, and 
abutting againft tfifc tipper edge of thft Aide, i» 
|)ut in inverted line marked Gt which is the line 
for Ughts^ whoft heigbi is taken in fiei znAAed^ 
inal parts, atid breadth in inches afid decimal ^partsii; 

2. bh the £!^e^/ir plane to thh is pirt an ^m^i/i^ 
line marked G.*: for lights who& height and 
breadth are both taken in /^iriir^i affd d<kiffi«l 
parts; 

3. dh one tf the ndrrmet' pjahe^ is aih //!<- 
^^/#i line marked &• for Itgluir/ whofe ieigbi 

ft Affi 
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and breadth are both taken in feet and decimal 
parts. Seefyfl, 3. 

4. On ' the /^w^ edge of each of the above- 
f4d planes^ is put the line A.. 

N. B. On the other plane may be put the line 
D) or any other ufeful lineox iabks. 
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